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ENVIRONMENTAL  PROTECTION 
AGENCY 


40  CFR  Parts  260,  264,  265, 270,  and 
271 

[FRL-4028-2] 

RIN  2050-AA76 

Liners  and  Leak  Detection  Systems  for 
Hazardous  Waste  Land  Disposal  Units 

agency:  Environmental  Protection 
Agency. 

action:  Notice  of  final  rulemaking. 

summary:  The  Environmental  Protection 
Agency  (EPA)  is  today  amending  its 
current  regulations  under  the  Resource 
Conservation  and  Recovery  Act  (RCRA) 
concerning  liner  and  leachate  collection 
and  removal  systems  for  hazardous 
waste  surface  impoundments,  landfills, 
and  waste  piles.  EPA  is  also  adding  new 
regulations  requiring  owners  and 
operators  of  hazardous  waste  surface 
impoundments,  waste  piles,  and 
landfills  to  install  and  operate  leak 
detection  systems  at  such  time  as  these 
units  are  added,  laterally  expanded,  or 
replaced.  EPA  is  promulgating  most  of 
these  regulations  in  response  to  the 
requirements  of  the  1984  Hazardous  and 
Solid  Waste  Amendments  (HSWA)  to 
RCRA. 

EFFECTIVE  DATE:  July  29, 1992. 
ADDRESSES:  The  public  docket  (docket 
reference  code  F-92-LLDF-FFFITJ  for 
this  rule  is  in  room  M2427,  US  EPA,  401 
M  Street  SW.,  Washington,  DC  20460, 
and  is  open  from  9  am  to  4  pm,  Monday 
through  Friday,  excluding  holidays.  Call 
202-260-9327  for  an  appointment  to 
review  docket  materials.  Up  to  100 
pages  may  be  copied  free  of  charge  from 
any  one  regulatory  docket.  Additional 
copies  are  $0.15  per  page. 

FOR  FURTHER  INFORMATION  CONTACT: 
The  RCRA/ Superfund  Hotline  at  1-800- 
424-9346  (toll  free),  or  703-920-9810  in 
the  Washington.  DC  area.  For 
information  on  technical  aspects  of  this 
rule,  contact  Ken  Shuster,  Offlce  of  Solid 
Waste  (OS-340),  U.S.  Environmental 
Protection  Agency,  401  M  St  SW„ 
Washington.  DC  20460,  202-260-2214. 
SUPPLEMENTARY  INFORMATION:  Copies 
of  the  following  documents  are  available 
for  purchase  tlvough  the  National 
Technical  Information  Services  (NTIS), 
U.S.  Department  of  Commerce, 
Springbeld,  VA  22161,  phone  1-800-^53- 
6847  or  703-487-4650;  (1)  U.S.  EPA. 
“Compilation  of  Current  Practices  at 
Land  Disposal  Facilities",  January  1992; 
(2)  U.S.  EPA,  “Action  Leakage  Rates  for 
Leak  Detection  Systems”,  January  1992. 
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I.  Authority 

These  regulations  are  being 
promulgated  under  authority  of  sections 
3004,  3005,  3006,  and  3015  of  the  Solid 
Waste  Disposal  Act.  as  amended  by  the 
Resource  Conservation  and  Recovery 
Act  as  amended,  42  U.S.C.  6924, 6825, 
6926,  and  6936. 

n.  Badcground 

On  November  8, 1984,  Congress 
enacted  the  Hazardous  and  Solid  Waste 
Amendments  (HSWA)  to  the  Resource 
Conservation  and  Recovery  Act 
(RCRA),  placing  stringent  new 
requirements  on  the  land  disposal  of 
hazardous  waste.  Among  other 
requirements.  Congress  amended 
section  3004  of  RCRA  and  added  section 
3015  to  impose  specific  design  standards 
for  land  disposal  units. 

Section  3004(o)(l)(A)  of  RCRA,  added 
by  HSWA,  requires  each  new  landfill 
and  surface  impoundment,  and  each 
replacement  and  lateral  expansion  of  a 
landfill  and  surface  impoundment  for 
which  an  application  for  a  final  permit 
determination  is  received  after 
November  8, 1984,  to  install  two  or  more 
liners  (i.e.,  a  double-liner  system]  and  a 
leachate  collection  system  above  (for 
landfills)  and  between  the  liners. 

Section  3004(o)(5](A]  of  RCRA  requires 
EPA  to  promulgate  regulations  or  issue 
technical  guidance  implementing  the 
requirements  of  section  3004(o](l)(A)  by 
November  8, 1986.  These  HSWA 
requirements  for  double  liner  systems 


are  intended  to  prevent  the  migration  of 
hazardous  constituents  to  ground  water 
from  land  disposal  units.  Until  the 
effective  date  of  regulations 
promulgated  under  section  3004(o)(5](A], 
Congress  provided  that  an  interim 
statutory  double-liner  standard  in 
section  3004(o](5)(B)  could  be  used  to 
meet  the  section  3004(o)(l)(A)  double¬ 
liner  system  requirement. 

Section  3004(o)(4)  of  RCRA  requires 
EPA  by  May  8, 1987,  to  promulgate 
standards  requiring  new  landfills, 
surface  impoundments,  waste  piles,  land 
treatment  units,  and  underground 
hazardous  waste  tanks  to  use  approved 
leak  detection  systems.  The  statute 
defines  an  “approved  leak  detection 
system”  as  a  system  or  technology  that 
EPA  determines  to  be  “capable  of 
detecting  leaks  of  hazardous 
constituents  at  the  earliest  practicable 
time.”  The  term  “new  units”  is  defined 
as  those  units  on  which  construction 
commences  after  the  date  of 
promulgation  of  the  Agency's  rule  for 
leak  detection  systems.  The  impact  of 
this  language  upon  the  applicability  of 
this  rule  between  today’s  promulgation 
and  the  effective  date  July  29, 1992  is 
discussed  elsewhere  in  this  preamble 
(See  Section  rV.A.). 

Section  3015(a]  of  RCRA  establishes 
standards  for  interim  status  waste  piles. 
Any  new  waste  pile,  or  replacement  or 
lateral  expansion  of  an  existing  waste 
pile  at  an  interim  status  facility,  must 
comply  with  requirements  for  liners  and 
leachate  collection  systems  or 
equivalent  protection  provided  in 
regulations  issued  by  EPA  under  section 
3004  of  RCRA  before  October  1, 1982,  or 
revised  under  section  3004(o)  of  RCRA 
with  respect  to  waste  received 
beginning  May  8, 1985. 

Section  3015(b)  of  RCRA  establishes 
standards  for  interim  status  surface 
impoundments  and  landfills.  Any  new 
unit,  or  replacement  or  lateral  expansion 
of  an  existing  unit  at  an  interim  status 
facility,  is  subject  to  the  requirements 
promulgated  imder  section  3004(o)(l) 
(relating  to  double-liners  and  leachate 
collection  systems),  with  respect  to 
waste  received  beginning  on  May  8, 

1985. 

The  HSWA  requirements  described 
above  either  directly  amended  or 
directed  the  Agency  to  amend  the 
existing  RCRA  liner  standards  for  new 
hazardous  waste  landfills,  surface 
impoundments,  and  waste  piles  issued 
by  EPA  on  July  26, 1982  (47  FR  32262). 

On  July  15, 1985,  EPA  issued  a  final  rule 
(SO  FR  28702)  amending  the  existing  liner 
standards  by  codifying  the  new  liner 
standards  of  sections  3004(o)(l)(A], 
3004(o)(5)(B),  and  3015  (a)  and  (b)  that 
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were  to  become  elective  immediately  or 
shortly  after  the  enactment  of  HSWA,  as 
directed  by  the  statute. 

On  March  28, 1966  (51  FR 10706), 
under  section  3004(oK5)(A)  of  RCRA, 

EPA  proposed  amendments  to  the 
statutory  double-liner  and  leachate 
collection  system  standards  for  surface 
impoundments  and  landfills  codified  in 
EPA’s  regulations  on  July  15, 1985.  The 
proposal  set  forth  two  types  of  designs 
for  double-liner  systems.  One  design 
consisted  of  a  geomembrane  (then 
referred  to  as  a  flexible  membrane  liner 
(FML))  as  the  top  liner  and  a  composite 
bottom  liner  consisting  of  a 
geomembrane  imderlain  by  compacted 
soil  material  to  minimize  flow  through 
the  geomembrane  component  should  a 
breach  occur,  and  having  a  hydraulic 
conductivity  of  no  more  than  IX 10"'' 
cm/sec.  The  other  proposed  double-liner 
design  consisted  of  a  geomembrane  top 
liner  and  a  bottom  liner  constructed  to 
prevent  migration  through  the  liner 
through  the  post-closure  period  and  of  at 
least  3  feet  of  compacted  clay  or  other 
compacted  soil  material  with  a 
hydraulic  conductivity  of  no  more  than 
lx  10"''  cm/sec.  On  April  17, 1987,  EPA 
published  a  notice  (52  FR  12566) 
requesting  additional  comments  on 
certain  aspects  of  the  March  28, 1966 
proposal.  Specifically,  EPA  requested 
comments  on  data  that  demonstrated 
the  advantages  of  a  composite  bottom 
liner  versus  a  compacted  soil  mat«ial 
bottom  liner.  EPA  also  noticed  the 
availability  of  two  draft  technical 
guidance  documents  for  the  design, 
construction,  and  operation  of  single- 
and  double-liner  systems  and  lea^ate 
collection  systems.  EPA  solicited 
comments  from  the  general  public  on  the 
draft  technical  guidance  documents. 

On  July  14. 1986  (51  FR  25422),  HPA 
promulgated  leak  detection  system 
requirements  for  imderground 
hazardous  waste  tanks.  In  promulgating 
these  regulations,  EPA  partially  fulfilled 
its  man^te  under  section  3004(oK4)  of 
RCRA  to  establish  leak  detection  system 
requirements. 

On  May  29. 1987  (52  FR  20218),  EPA 
proposed  a  rule  establishing  leak 
detection  system  requirements  to  fully 
implement  section  3004(o)(4)  of  RCRA. 
The  proposal  specified  design  standards 
for  leak  detection  systems  for  new  and 
replacement  landfills,  surface 
impoundments,  land  treatment  units, 
and  waste  piles,  and  for  lateral 
expansions  of  these  units  at  both 
permitted  and  interim  status  facilities. 
The  proposal  also  expanded  the  double¬ 
liner  requirements  to  waste  piles.  The 
proposal  ajso  induded  a  requirement  for 
a  constructum  quality  assurance 


program  to  be  implemented  by  owners 
and  operators  to  ensure  the  proper 
construction,  installation,  and  closure  of 
these  units.  Finally,  the  proposal 
included  a  requirement  to  develop  a 
response  action  plan  specifying  actions 
that  would  be  taken  in  reaction  to  liquid 
flow  into  the  lecik  detection  system 
above  action  leakage  rates  proposed  by 
the  owner  or  operator  and  approved  by 
the  Regional  Administrator. 

Today's  rule  finalizes  EPA's  proposed 
actions  of  March  28, 1986  and  May  29, 
1987,  and  completes  the  Agency’s 
statutory  rulemaking  responsibilities 
imposed  by  RCRA  sections  3004(o)(4) 
emd  3004(o)(5)(A).  EPA  has  not  included 
addition^  le^  detection  standards  for 
permitted  land  treatment  units  in 
today’s  rule  because,  as  explained  later 
in  today’s  notice,  existing  unsaturated 
zone  monitoring  requirements  in 
§§  264.278  and  265.278  for  such  units  are 
sufficient  to  ensure  the  detection  of 
leaks  at  the  earliest  practicable  time. 

III.  Summary  of  Today’s  Rule 

A.  Summary  of  Rule 

Today’s  rule  modifies  the  existing 
double-liner  and  leachate  collection  and 
removal  system  requirements  for  new 
and  replacement  surface  impoundments 
and  landfills  and  for  lateral  expansions 
of  these  units,  including  those  units  at 
interim  status  facilities.  New  surface 
impoundment  and  landfill  units  for 
which  construction  commences  after 
January  29, 1992,  and  replacement  units 
reused  after  and  lateral  expansions  of 
existing  units  for  which  construction 
commences  after  July  29, 1992  must  have 
a  double  liner  consisting  of  a  top  liner 
designed  to  prevent  the  migration  of 
hazardous  constituents  into  the  liner 
during  the  active  life  and  post-closure 
period  (eg.,  a  geomembrane)  and  a 
composite  bottom  liner  con^;i8ting  of  a 
geomembrane  underlain  by  at  least  3 
feet  of  compacted  soil  material  having  a 
hydraulic  conductivity  of  no  more  than 
IXIO"''  cm/sec.  ^A  is  also  extending 
the  revised  landfill  double-liner  and 
leachate  collection  and  removal  system 
requirements  to  new  waste  pile  units  for 
which  construction  commences  after 
January  29, 1992,  and  replacement  units 
reused  after  and  lateral  expansions  of 
waste  pile  units  fcH*  which  construction 
commences  after  July  29, 1992. 

Today’s  rule  also  requires  a  leak 
detection  system  for  each  new  surface 
impouiKlment,  waste  pile,  and  landfill 
for  which  construction  commences  after 
January  29, 1992,  and  each  replacement 
surface  impoundment,  waste  pile,  and 
landfill  reused  after,  and  each  lateral 
expansion  of  these  units  for  which 
construction  commences  after  Jtily  29. 


1992.  The  leachate  collection  and 
removal  system  drainage  layer 
immediately  above  the  bottom 
composite  liner  at  these  units  must  be 
used  as  the  leak  detection  system.  'The 
drainage  layer  functioning  as  the  leak 
detection  system  must  meet  minimum 
design  criteria  and  ensure  that  leaks  are 
detected  at  the  earliest  practicable  time. 
Specifically,  the  drainage  layer  bottom 
slope  must  be  one  percent  or  more.  If 
granular  material  is  used  in  the  drainage 
layer,  it  must  have  a  minimum  hydraulic 
conductivity  of  1 X 10"*  cm/sec  for  waste 
piles  and  landfills  and  1  x  10"'  cm/sec 
for  surface  impoundments  and  a 
minimum  thickness  of  1  foot.  If  synthetic 
drainage  material  is  used  in  the 
drainage  layer,  the  drainage  material 
must  have  a  minimum  hyckaulic 
transmissivity  of  3Xl0"‘mVsec  for 
waste  piles  and  landfills  and  3X10~* 
m  Vsec  for  surface  impoimdments.  These 
transmissivities  are  equivalent  to  the 
above  hydraulic  conductivities  and 
thickness  specifications  for  granular 
drainage  layers.  EPA  is  requiring  that 
each  unit  have  a  leak  detection  sump  to 
collect  and  remove  liquids,  sized  to 
prevent  liquids  from  backing  up  into  the 
drainage  layer.  In  lieu  of  meeting  these 
requirements,  the  owner  or  operator 
may  receive  a  variance  for  an 
alternative  leak  detectim  system  that 
functions  in  an  equivaient  manner. 

EPA  is  establishing  a  site-specific 
action  leakage  rate  that  specifies  a 
liquid  flow  rate  detected  in  the  leak 
detection  system  sump  that  warrants 
followup  actions  by  the  owner  or 
operator.  Owners  and  operators  are 
required  to  develop  a  response  action 
plan  specifying  monitoring,  inspection, 
and  corrective  measures  to  be 
implemented  if  the  action  leakage  rate  is 
exceeded. 

The  Agency  is  requiring  owners  and 
operators  of  units  affected  by  today’s 
rule  to  develop  a  construction  quality 
assurance  (CQA)  program  for  various 
components  of  surface  impoundments, 
waste  piles,  and  landfills.  The  program 
will  be  implemented  through  a 
construction  quality  assurance  plan  that 
the  owner  or  operator  prepares  to 
ensitfe  that  the  constructed  unit  meets 
or  exceeds  ail  design  criteria,  plans,  and 
specifications. 

Owners  or  operators  of  facilities 
applying  for  a  permit  for  new  surface 
impoundments,  waste  piles,  and 
landfills  must  submit  information  cm 
liners  and  leak  detection  system 
deugns,  the  action  leakage  rate,  the 
response  action  plan,  and  CQA  plans  as 
part  of  the  permit  application.  For  new 
and  replacement  surface  impocrndment, 
waste  pile,  and  landfill  units,  and  lateral 
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expansions  of  existing  units  at  permitted 
facilities,  owners  and  operators  must 
submit  this  information  as  part  of  a 
permit  modification  request.  For 
affected  units  at  interim  status  facilities, 
the  owner  or  operator  must  submit 
proposed  action  leakage  rates,  response 
action  plans,  and  a  certification  that 
construction  has  been  completed 
according  to  the  design  specihcations  in 
the  CQA  plan  to  the  Agency  in  advance 
of  the  receipt  of  wastes.  Liner  and  leak 
detection  system  designs  and  CQA 
plans  need  not  be  submitted  to  EPA,  but 
must  be  maintained  on  site. 

B.  Achievement  of  EPA  Program  Goals 

In  developing  today's  rule,  EPA  paid 
careful  attention  to  several  principles 
that  now  guide  its  environmental 
programs:  Pollution  prevention,  ground- 
water  protection,  cost-effective  policies 
which  provide  protection  of  human 
health  and  the  environment,  flexibility 
in  implementation,  and  fostering  of  an 
effective  State-Federal  partnership. 
Today’s  rule  incorporates  each  of  these 
principles. 

The  primary  focus  of  today's  rule  is  on 
pollution  prevention  and,  more 
specifically,  on  ground-water  protection. 
Effective  liner  and  leak  detection 
systems  will  minimize  the  potential  for 
releases  of  hazardous  constituents  from 
hazardous  waste  land  disposal  units  to 
underlying  ground  water.  In  this  way, 
today’s  rule  complements  the  Agency’s 
waste  minimization  policies,  which  seek 
to  reduce  the  quantities  of  waste 
produced,  and  the  RCRA  land  disposal 
restrictions  programs.  Today’s  liner  and 
leak  detection  standards  contribute  to 
pollution  prevention  by  providing  for  the 
containment  and  isolation  of  hazardous 
waste  after  final  disposal. 

In  today’s  rule,  EPA  has  taken  an 
important  step  in  implementing  its 
Ground-Water  Principles,  recently 
published  in  the  Agency’s  “Protecting 
the  Nation’s  Ground  Water:  EPA’s 
Strategy  for  the  1990’s  (21Z-1020,  July 
1991).  A  central  theme  in  EPA’s  ground- 
water  policy,  enunciated  in  the 
principles,  is  that  prevention  of  ground- 
water  contamination  is  often  more  cost 
effective  and  environmentally  more 
desirable  than  remediation  of  ground- 
water  after  contamination.  Experience 
in  the  RCRA  and  Superfund  programs 
demonstrates  that  improperly  designed 
landfills,  surface  impoimdments,  and 
waste  piles  can  result  in  ground-water 
contamination.  At  the  same  time, 
remediation  of  contaminated  ground- 
water  has  proved  to  be  time-consuming, 
expensive,  and  in  some  cases 
technically  infeasible.  On  the  other 
hand,  the  release  of  hazardous 
constituents  from  landfills,  surface 


impoundments,  and  waste  piles  can 
largely  be  eliminated  through  good 
design  and  construction. 

Regarding  costs,  it  should  be  noted 
that  most  of  the  standards  incorporated 
into  today’s  rule  are  already  widely  in 
use  at  hazardous  waste  facilities  and 
are  generally  considered  good 
engineering  practices.  Because  HSWA 
required  new  landfills  and  surface 
impoundments,  and  lateral  expansions 
and  replacements  of  existing  landRlls 
and  surface  impoundments,  for  which  an 
application  for  a  permit  is  received  after 
November  8, 1984,  and  those  units  in 
interim  status  receiving  waste  after  May 
8, 1985,  to  be  designed  with  double-liner 
and  leachate  collection  systems,  most 
facilities  already  meet  many  of  the 
design  standards  of  today’s  rule.  In 
addition,  many  facilities  have  designed 
units  that  are  in  compliance  with  today’s 
final  rule  in  anticipation  of  the 
promulgation  of  a  final  rule  based  on  the 
March  28, 1986,  and  May  29, 1987 
proposed  rules.  Thus,  for  a  relatively 
small  increase  in  cost  (to  those  facilities 
that  are  not  already  meeting  the 
standards  of  today’s  rule),  the  rule  may 
save  large  corrective  action  costs. 
However,  since  ail  new  units  must 
comply  with  all  the  provisions  of  this 
rule  and  bear  the  corresponding  costs, 
EPA  has  carefully  chosen  the  minimum 
technical  standards  that  adequately 
protect  human  health  and  the 
environment. 

Although  today’s  rule  includes 
specific  design  standards,  EPA  has 
taken  care  to  ensure  that  its 
requirements  can  be  flexibly 
implemented.  The  presence  of  specific 
standards  in  the  rules  will  simplify 
compliance  by  the  regulated  community, 
implementation  by  EPA  and  State 
permit  writers,  and  enforcement  by  EPA 
and  state  officials.  EPA,  however, 
recognizes  that  national  design 
standards  may  not  be  appropriate  for 
every  site  and  that  technologies  may 
improve.  Therefore,  today’s  rule  allows 
EPA  or  an  authorized  State  to  approve 
alternative  designs,  as  long  as  they 
achieve  comparable  or  better  levels  of 
performance. 

Similarly,  today’s  rule  requires 
construction  quality  assurance — a 
critical  feature  in  land  disposal  unit 
construction — but  it  does  so  through 
general  narrative  performance 
standards.  Thus,  facility  owners  or 
operators  can  tailor  the  details  of  their 
construction  quality  assurance  plans  to 
the  specifics  of  their  facilities.  'These 
and  similar  provisions  of  today’s  rule 
ensure  that  the  rule  can  be  flexibly 
implemented,  in  a  way  that 
accommodates  each  regulated  unit. 


Finally,  in  today’s  rule  EPA  has  paid 
special  attention  to  eliminating  the 
frequent  strains  resulting  from  the  joint 
implementation  of  RCRA  by  EPA  and 
the  States.  In  proposals  for  this  rule, 

EPA  laid  out  a  complicated  State 
authorization  process,  which  would 
require  EPA  to  implement  some  parts  of 
the  rule  for  selected  land  disposal  units 
and  the  States  to  implement  other  parts 
for  the  same  units,  over  different 
timeframes.  After  radically  simplifying 
the  proposal,  EPA  is  now  promulgating 
most  of  the  rule  under  HSWA,  which 
avoids  much  of  the  confusion  of  joint 
implementation  at  individual  units.  In 
this  way,  today’s  rule  is  consistent  with 
the  Agency’s  attempt  to  simplify  and 
rationalize  Federal  and  State 
implementation  of  RCRA.  Today’s  rule 
also  requires  fewer  reports  and 
mandatory  Agency  reviews  than  the 
proposal  while  still  providing 
opportunity  for  Agency  reviews. 

IV.  Detailed  Discussion  of  the  Final  Rule 

A.  Scope  of  the  Rule 

The  double  liner  and  leak  detection 
standards  in  today’s  final  rule  apply  to 
new  and  replacement  landfills,  surface 
impoundments,  and  waste  piles,  and 
lateral  expansions  of  these  units. 
Today’s  rule  applies,  as  it  was  proposed 
in  May,  1987,  to  these  units  regardless  of 
their  permit  status,  including  facilities 
that  were  issued  permits  prior  to  and 
after  the  enactment  of  HSWA  and 
facilities  that  are  still  in  interim  status. 

In  consideration  of  the  explicit  language 
of  section  3004(o)(4)  defining  a  new  unit 
as  a  unit  for  which  construction 
commences  after  the  promulgation  date 
of  today’s  rule,  the  Agency  maintains 
that  the  permit  does  not  act  as  a  shield 
with  respect  to  the  leak  detection 
requirements  under  today’s  rule  for  new 
units.  Because  lateral  expansions  and 
replacement  units  are  comparable  in 
their  environmental  impact,  the  Agency 
has,  as  a  policy  matter,  decided  to 
similarly  remove  the  permit  as  a  shield 
for  leak  detection  systems  at 
replacement  units  and  lateral 
expansions  of  existing  units.  EPA 
believes  that  the  opportunity  for 
constructing  replacement  units  and 
lateral  expansions  of  existing  units  to 
meet  today’s  requirements  is  similar  to 
that  for  new  units.  In  addition,  by 
requiring  replacement  units  and  lateral 
expansions  at  existing  units  to  meet 
today’s  requirements,  EPA  is  ensuring 
that  these  units  meet  the  same  minimum 
technological  requirements  and  provide 
the  same  protection  of  human  health 
and  the  environment.  Therefore,  the 
Agency  is  amending  §  270.4  to  require 
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owners  or  curators  to  apply  for  a 
permit  modification  to  meet  the 
standards  of  today’s  final  ruie.  Ovmers 
and  operators  at  permitted  facilities  may 
not  begin  construction  of  units  subject  to 
today’s  requirements,  until  the 
permitting  Agency  has  approved  the 
owner  or  operator’s  permit  modification 
(see  §  270.42). 

Today’s  rule  exempts  certain 
replacements  of  permitted  surface 
impoundment,  waste  pile,  and  landfill 
units  from  today’s  double-liner  and  leak 
detection  system  requirements. 

However.  EPA  has  modified  the  scope 
of  the  exemption  since  the  May  29, 1987 
proposal.  Sections  2d4.221(f).  264.2Sl(f), 
264.301(f).  265.221(c).  265.254(a),  and 
265.301(c)  in  today’s  rule  exempt 
replacements  of  surface  impoundments, 
waste  piles,  and  landfills  from  the 
double-liner  system  and  leek  detection 
requirements  if  the  replacements  meet 
the  following  conditions:  (1)  The  existing 
unit  was  constructed  in  compliance  with 
the  desi^  standards  for  double-liner 
and  leachate  collection  systems  in 
sections  3004  {o)(lKA)(i)  and  (o)(5)  of 
RCRA;  €uid  (2)  there  is  no  reason  to 
believe  that  the  liner  system  is  not 
functioning  as  designed.  Of  course,  any 
replacement  surface  impoundment, 
waste  pile,  or  landfill  unit  that  otherwise 
qualified  for  a  variance  from  the  double¬ 
liner  and  leachate  collection  system 
requirements  pursuant  to  sections 
3004(o)(2),  3004(o)(3).  or  3005{i)  of  RCRA 
remains  exempt  from  today’s  double¬ 
liner  and  leak  detection  requirements. 

In  the  May  29, 1987  proposed  rule, 

EPA  considered  exempting 
replacements  that  were  constructed  in 
compliance  with  existing  part  264  single¬ 
liner  requirements  for  surface 
impoundments,  waste  piles,  and 
landfills.  EPA  acknowlec^es  that  the 
arguments  for  this  exemption  in  the 
proposed  rule  were  erroneous  and  has 
decided  not  to  exempt  replacements  of 
permitted  single-lined  surface 
impoundments,  waste  piles,  and 
landfills  in  today's  final  rule,  because 
owners  or  operators  of  these  units  have 
no  early  method  of  detecting  whether 
the  single  liner  is  leaking.  Owners  or 
operators  of  such  units  would  have  to 
rely  on  ground-water  monitoring  to 
determine  if  the  single  liner  was  leaking. 
EPA  agrees  with  the  commenters  that 
this  is  inconsistent  with  the  statutory 
goal  of  leak  detection  at  the  earliest 
practicable  time  and  of  preventing 
leakage  out  of  the  unit 

The  May  29, 1987  proposal  indicated 
an  effective  date  for  most  of  the 
provisions,  including  the  leak  detection 
requirements,  of  six  months  after 
promulgation.  The  July  29, 1992  effective 


date  of  today’s  rule  is  consistent  with 
that  proposal  and  with  section  3010(b)  of 
RCRA.  It  is  important  to  note  that 
section  3004(o](4)(B)(ii)  defines  “new 
units’’  as  those  units  on  which 
construction  commences  after  date  of 
promulgation  (versus  the  effective  date) 
of  the  Agency’s  rule  for  leak  detection 
systems.  Therefore,  due  to  the  clear 
language  of  the  statute,  construction  of 
new  landfills,  new  surface 
impoundments,  and  new  waste  piles  is 
defined  with  respect  to  the  promiilgation 
date  but  today’s  final  regulations 
become  effective  6  months  after 
promulgation.  This  interpretation  is 
consistent  with  the  Agency’s  definition 
of  “new  tank  systems"  discussed  in  the 
final  hazardous  waste  tank 
requirements  (51 FR  25446). 

During  the  six  month  time  period 
between  promulgation  and  the  effective 
date,  owners  and  operators  of  new  units 
have  time  to  determine  and  then  make 
any  necessary  adjustments  to  their 
designs,  contract  specifications,  and 
other  pre-construction  plans  so  that  the 
requirements  of  today’s  rule  are 
satisfied  by  the  effective  date.  This  also 
allows  adequate  time,  in  the  Agency’s 
opinion,  for  preparation  and  submission 
to  the  Agency  of  documents  and 
requests  for  approvals  that  are 
prerequisites  to  construction  and 
operation.  For  permitted  facilities,  this 
includes  permit  modification  requests. 
Similarly,  any  interim  status  facility  that 
adds  a  new  unit  following  the 
promulgation  date  is  expected  to  comply 
with  the  requirements  in  today’s  rule  to 
submit,  along  with  their  notification 
under  4  §  265.221(b),  2e5.254(a),  or 
265.301(b),  proposed  action  leakage 
rates  and  a  response  action  plan,  if  the 
due  date  for  that  notification  (i.e.,  at 
least  60  days  prior  to  receipt  of  waste  in 
the  new  unit)  falls  before  ffie  effective 
date. 

Thus,  the  Agency  anticipates  that  at 
the  few  facilities  (both  permitted  and 
interim  status)  that  plan  to  develop  new 
units  during  this  six  month  period,  most 
of  the  effort  will  be  the  preparatory 
design  and  administrative  work  needed 
to  comply  by  the  effective  date.  If 
owners  or  operators  at  interim  status 
facilities  should  commence  construction 
of  new  units  during  this  period,  the 
construction  would  be  subject  to  Agency 
review  upon  the  effective  date  of  today’s 
requirements. 

Replacement  landfills,  surface 
impoundment,  or  waste  piles,  or  lateral 
expansions  to  those  units  are,  in  the 
abwnce  of  specific  statutory  direction, 
subject  to  this  rule  after  July  29, 1992 
(i.e.,  six  months  after  pran^gation  as 


normally  provided  under  section  3010(b) 
of  RCRA). 

It  should  be  noted  that  EPA  interprets 
the  term  “construction  commences,”  as 
used  in  the  "new  unit”  definition  of 
section  3004(o)(4)(B)(ii)  and  in  today’s 
rule,  according  to  its  definition  within 
the  S  260.10  definitions  of  “existing 
hazardous  waste  management  (HWM) 
facility”  and  “existing  tank  system." 

That  is,  a  unit  has  commenced 
construction  if  (1)  the  owner  or  operator 
has  obtained  the  Federal,  State  and 
local  approvals  or  permits  necessary  to 
begin  physical  construction,  and  either 
(2)(i)  a  continuous  on-site,  physical 
construction  program  has  begim;  or  (ii) 
the  owner  or  operator  has  entered  into  a 
contractual  obligation — which  cannot  be 
canceled  or  modified  without 
substantial  loss — for  physical 
construction  of  the  facility  to  be 
completed  within  a  reasonable  time. 
Therefore,  any  new  unit  that  has 
commenced  construction,  according  to 
this  long-standing  Agency  definition  of 
the  term,  prior  to  the  promulgation  date 
(i.e.,  today’s  Federal  Register  publication 
date)  is  outside  the  scc^e  of  today’s 
rule.  Similarly,  any  replacement  unit 
that  is  reused  (unlike  new  units  and 
lateral  expansions,  consfruction  is  not  a 
necessary  step  prior  to  reuse  of  a 
replacement  unit)  or  lateral  expansion 
on  which  construction  commences  prior 
to  the  effective  date  (i.e.,  six  months 
after  today’s  Federal  Roister 
publication  date)  of  this  rule  is  also 
beyond  the  scope  of  today’s  rule. 

Today’s  rule  includes  a  definition  of 
“replacement  unit”  in  {  260.10.  EPA  is 
today  defining  a  roplacement  unit  as  a 
unit  (1)  from  which  all  or  substantially 
all  of  the  waste  is  removed,  and  (2)  that 
is  subsequently  reused  after  July  29. 

1992  to  treat,  store,  or  dispose  of 
hazardous  waste.  This  definition,  which 
is  similar  to  the  May  29, 1987,  proposal, 
is  consistent  with  the  definition  EI’A  has 
used  in  implementing  the  statutory  liner 
requirements  of  section  3004(oKSKB)  for 
replacement  units. 

In  the  1987  proposal,  EPA  excluded 
from  the  definition  of  replacement  units 
those  units  from  which  waste  was 
removed  and  treated  in  preparation  for 
closure  and  only  the  treated  waste  was 
replaced  in  the  unit.  EPA  explained  in 
the  proposal  that  replacement  units  are 
units  that  remain  in  service  for  active 
waste  management,  not  units  that  are 
permanently  taken  out  of  service 
through  closure.  EPA  believed  tfiis 
approach  not  only  reflected  statutory 
intent,  but  also  would  encourage  (or  at 
least  not  discourage)  environmentally 
beneficial  activities  during  dosiae  (e.gM 
waste  treatment),  because  owners  or 
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operators  would  not  have  to  retrofit 
closing  units  from  which  waste  was 
removed  and  replaced. 

Today’s  definition  of  “replacement 
unit,"  like  the  proposal,  exempts  certain 
units  undergoing  closure.  However,  the 
exemption  is  slightly  expanded  in  that 
today's  definition  of  replacement  unit 
would  also  exempt  those  closing  units 
that  receive  compatible  wastes  from 
other  closing  units  and/or  corrective 
action  areas  at  the  facility,  provided  that 
such  use  of  the  closing  unit  is  approved 
by  EPA  (or  an  authorized  state)  in  the 
facility's  closure  plan  or  corrective 
action  program.  "The  Agency  believes 
that  the  expanded  exemption  is  a  logical 
extension  of  the  proposal  since  it  is 
similarly  necessary  to  encourage 
environmentally  beneficial  activities 
(e.g.,  treatment  and  consolidation  of 
compatible  wastes  from  on-site  closing 
units  into  one  unit,  waste  removal  to 
inspect  a  liner,  expeditious  closure  of 
other  on-site  units]  that  may  not 
otherwise  occur  if  the  owner  or  operator 
had  to  retrofit  the  closing  unit  to  meet 
today's  liner  and  leak  detection  system 
requirements. 

Thus,  units  and  activities  qualifying 
for  exemption  from  the  “replacement 
unit"  definition  are  limited  to  the 
following  conditions  and  safeguards:  (1) 
The  activity  must  be  reviewed  and 
approved  by  EPA  or  an  authorized  state 
as  part  of  the  closure  plan  or  corrective 
action  approval  process,  including  a 
corrective  action  order;  (2)  only  closing 
units  that  have  notified  EPA  in 
accordance  with  §  264.113  or  §  265.112 
or  notified  an  authorized  State,  may 
qualify;  and  (3)  only  compatible  waste 
and  debris  that  are  from  closing  units  or 
corrective  action  areas  on-site  may  be 
deposited  in  these  units.  For  a  unit  to 
qualify  for  this  exemption,  off-site 
waste,  new  waste  generated  on  site,  and 
waste  from  active  imits  on  site  may  not 
be  disposed  of  in  the  unit. 

The  situations  EPA  envisions  as 
qualifying  for  this  exemption  from  the 
“replacement  unit"  definition  include: 

(1)  Waste  is  removed  from  a  closing 
unit,  treated  (e.g.,  incinerated, 
dewatered,  or  solidified),  and  returned 
to  the  same  unit;  (2)  waste  is  removed 
from  a  closing  unit  to  inspect  and/or 
repair  the  liner,  and  the  waste  is 
returned  to  the  same  unit;  (3)  scenario  1 
or  2,  plus  waste  from  other  closing  imits 
is  disposed  in  the  original  unit;  and  (4) 
scenario  1  or  2,  plus  waste  that  is  the 
result  of  corrective  action  at  the  same 
facility,  is  placed  into  the  original  unit. 

Finally,  EPA  also  proposed  in  the  May 
29, 1987,  rule  that  the  liner  and  leak 
detection  system  requirements  apply  to 
significant  unused  portions  of  existing 
units,  where  those  portions  did  not  have 


double  liners  and  leachate  collection 
systems  meeting  the  minimum 
technological  requirements.  Today's  rule 
has  dropped  this  requirement.  A  number 
of  commenters  on  the  proposal  pointed 
out  the  difficulty  of  defining 
“significant"  unused  portions  of  a  unit, 
and  EPA  was  unable  to  develop  an 
unambiguous  definition.  Furthermore, 
after  reviewing  land  disposal  units 
constructed  and  permitted  since  1984 
(which  is  the  universe  most  likely  to 
have  portions  of  units  not  yet  covered 
by  wastes).  EPA  noted  that  virtually  all 
of  these  units  were  required  in  their 
permits  to  incorporate  double  liner  and 
leak  detection  requirements  into  their 
respective  designs.  Therefore,  EPA  has 
concluded  that  it  is  no  longer  necessary 
to  extend  today’s  rule  to  significant 
unused  portions  of  existing  units.  It 
should  be  noted,  however,  that  lateral 
expansions  of  existing  units  remain 
subject  to  today’s  rule. 

B.  Standards  for  Liners  and  Leak 
Detection  Systems 

1.  Technical  Standards  for  Liner 
Systems 

Today,  EPA  is  promulgating 
regulations  containing  design  standards 
for  double  liners  in  accordance  with  the 
requirements  of  section  3004(o](l)  and 
(o](5)(A)  of  RCRA.  These  standards 
replace  those  contained  in  the  interim 
statutory  design  provision  of  section 
3004(o)(5](B]  of  RCRA  that  were  codified 
on  July  15. 1985  (50  FR  28702). 

Today's  rule  amends  the  double-liner 
requirements  for  surface  impoundments 
and  landfills  in  §§  264.221(c],  264.301(c), 
265.221(a),  and  265.301(a).  The  major 
change  from  the  existing  rule  is  that  the 
final  rule  requires  owners  or  operators 
to  install  a  composite  bottom  liner. 

Based  on  available  data  and  public 
comments  received  by  the  Agency,  the 
double  liner  system  specified  in  today’s 
rule,  with  the  composite  bottom  liner, 
represents  the  best  available  technology 
with  respect  to:  (1)  Preventing 
hazardous  constituent  migration  out  of 
the  unit  during  the  active  life  and  post¬ 
closure  care  period,  (2)  detecting  leaks 
through  the  top  liner  at  the  earliest 
practicable  time,  and  (3)  maximizing  the 
efficiency  of  the  leachate  collection  and 
removal  system. 

Today's  rule  does  not  change  the 
existing  top  liner  performance  standard 
for  surface  impoundment  and  landfill 
units.  Owners  or  operators  of  affected 
units  must  still  design  the  top  liner  to 
prevent  the  migration  of  hazardous 
constituents  into  the  liner  throughout  the 
active  life  and  post-closure  period.  EPA 
notes  that  for  purposes  of  today’s  rule, 
the  top  liner  is  the  liner  directly  above 


the  leachate  collection  and  removal 
system  serving  as  the  leak  detection 
system  (see  Technical  Standard  for  Leak 
Detection  Systems  in  Section  IV.B.2  of 
today's  preamble). 

The  Agency,  in  the  preambles  to  the 
July  26. 1982  rule  (47  FR  32274)  and  the 
March  28, 1986  proposal  (51  FR  10709), 
endorsed  geomembranes  as  meeting  the 
top  liner  performance  standard.  EPA 
was  aware  of  a  number  of  landfill  unit 
designs  that  included  a  composite  top 
liner  consisting  of  a  geomembrane  upper 
component  and  a  compacted  soil  or  a 
soil/bentonite  blanket  lower  component. 
Consequently,  EPA  raised  several 
questions  in  the  preamble  to  the  May  29, 
1987  proposal  concerning  the  use  of  a 
composite  liner  as  a  top  liner  and  the 
effect  the  compacted  soil  component 
would  have  on  other  components  of  the 
double  liner  system,  principally  the 
early  detection  of  a  leak  through  the 
upper  geomembrane. 

The  Agency  received  several 
comments  on  this  issue,  all  of  which 
were  in  favor  of  allowing  the  use  of  a 
composite  liner  as  a  top  liner.  One 
comment  on  appropriate  standards  for  a 
composite  liner  favored  minimum 
thickness  requirements  for  a  compacted 
soil  lower  component.  Most 
commenters,  however,  favored  no 
restrictions  on  the  use  of  top  composite 
liners. 

In  response  to  these  comments,  EPA  is 
not  prohibiting  the  use  of  composite  top 
liners  in  today’s  rule.  A  parenthetical 
reference  to  geomembranes  has  been 
included  as  an  example  to  illustrate  that 
the  performance  standard  can  be  met 
through  use  of  a  geomembrane.  EPA 
does  not  intend  that  this  reference  be 
interpreted  to  mean  that  the 
geomembrane  is  the  only  top  liner 
design  that  will  meet  the  performance 
standard.  EPA  does  not  want  to 
discourage  owners  or  operators  from 
using  top  composite  liners  because  such 
liners  can  provide  additional 
environmental  benefits  by  minimizing 
the  flow  rate  through  a  leak  in  a 
geomembrane  liner  and  potentially 
minimizing  migration  of  hazardous 
constituents  by  attenuation.  Although 
not  specified  in  today’s  rule,  EPA 
maintains  that  the  soil  component  of  the 
top  liner,  however,  should  generally  not 
be  more  than  three  feet  thick  since  a 
thickness  of  2  to  3  feet  adequately 
serves  the  purpose  of  minimizing  the 
flow  through  the  geomembrane 
component  (a  lesser  thickness  may  be 
appropriate  for  soil/bentonite  blankets). 
EPA  finds  that  this  depth  balances  the 
increased  environmental  protection 
afforded  by  top  composite  liners  and  the 
ability  to  detect  lealu  at  the  earliest 
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practicable  time.  The  Agency  does  not 
intend,  however,  to  imply  that  multiple 
liner  systems  (including  multiple 
composite  liners)  or  that  thicker  soil 
components  of  bottom  liners  (e.g.,  4  or  5 
feet)  should  be  precluded. 

EPA  notes  that  such  general 
performance  standards  provide 
flexibility  which  is  essential  since  liner 
and  leak  detection  system  technologies 
have  advanced  significantly  over  the 
past  several  years  and  are  continuing  to 
do  so.  Some  examples  include  the  use  of 
geonets,  the  use  of  geotextile  fabric 
niters,  and  better  seaming  and 
construction  quality  assurance.  Recent 
EPA  studies  show  soil/bentonite 
blankets  may  be  effective  and  reliable 
complements  to  top  liners,  resulting  in  a 
new  type  of  composite  top  liner.  As 
technologies  improve,  today’s 
performance  standards  will  allow 
different  materials  and  designs  to  be 
used  and  specified  in  permits  as  site- 
specific  considerations. 

Today's  rule  amends  the  requirements 
for  bottom  liners  at  surface 
impoundment  and  landHll  units  to 
require  owners  and  operators  of  units 
subject  to  today’s  rule  to  use  a 
composite  bottom  liner  instead  of  a 
compacted-soil  bottom  liner  allowed  by 
the  interim  statutory  design.  The 
composite  bottom  liner  required  by 
today’s  rule  specifies  that  the  upper 
component  of  the  bottom-liner  must 
consist  of  a  geomembrane,  and  the 
lower  component  of  the  bottom-liner 
must  consist  of  a  minimum  of  3  feet  of 
compacted  soil  with  a  hydraulic 
conductivity  of  no  more  than  1X10  ’ 
cm/sec.  The  compacted  soil  component 
must  be  able  to  minimize  hazardous 
constituent  migration  in  the  event  of  a 
breach  in  the  geomembrane. 

In  the  March  28, 1986  proposal,  EPA 
offered  two  options  for  Ae  bottom  liner 
of  the  double-liner  system.  One  option 
corresponded  to  a  compacted  soil  liner 
with  a  maximum  hydraulic  conductivity 
of  1X10  ’  cm/sec  and  sufficient 
thickness  (minimum  3  feet)  to  prevent 
hazardous  constituent  migration  through 
the  liner  during  the  active  life  and  post¬ 
closure  care  period  (51  FR 10710).  The 
other  proposed  option  was  the 
composite  liner  specified  in  today’s  rule, 
consisting  of  a  top  component  that 
would  prevent  hazardous  constituent 
migration  into  the  top  component  (a 
geomembrane)  and  a  bottom 
compacted-soil  component  with  a 
maximum  hydraulic  conductivity  of 
iXlO  ’cm/sec  and  the  preamble  to  the 
proposal  recommended  a  minimum 
thickness  of  3  feet  (90  cm). 

EPA  received  comments  supporting 
both  bottom  liner  options.  Several 
commenters  argued  that  the  compacted 


soil  bottom  liner,  coupled  with  the 
leachate  collection  and  removal  system 
between  the  top  and  bottom  liners, 
would  provide  adequate  protection  of 
the  environment.  Some  of  these 
commenters  also  proposed  the  use  of  a 
composite  top  liner  with  a  compacted 
soil  bottom  liner.  Others  supported  the 
use  of  composite  bottom  liners  as  the 
design  best  able  to  enhance  leachate 
detection,  collection,  and  removal 
efficiency  of  the  leachate  collection  and 
removal  system  between  the  liners. 
Several  commenters  favored  the 
promulgation  of  performance  standards 
in  the  rule  and  the  specification  of 
designs  and  materials  in  accompanying 
guidance  documents. 

After  the  proposal,  EPA  compiled 
information  and  data  on  performance  of 
these  two  bottom  liner  systems  with 
respect  to  maximizing  leachate 
detection,  collection,  and  removal,  and 
preventing  hazardous  constituent 
migration  out  of  the  unit.  The  liners 
were  evaluated  based  on  leachate 
collection  efficiency,  leak  detection 
capability,  and  leakage  through  the 
bottom  liner.  Results  fi‘om  computer 
simulations  and  engineering  calculations 
showed  that,  on  a  comparative  basis, 
the  composite  bottom  liner  will  perform 
significantly  better  than  the  compacted 
soil  liner  with  respect  to  the  three  ' 
criteria.  The  results  were  summarized  in 
the  April  17, 1987  Notice  of  Availability 
of  Information  (52  FR  12566-12575),  with 
more  detailed  discussion  of  the 
calculations  and  analytical  approach 
contained  in  the  “Bottom  Liner 
Performance  in  Double-Lined  Landfills 
and  Surface  Impoundments’’  (EPA/530- 
SW-87-813).  In  the  May  29, 1987 
proposed  rule  on  leak  detection  systems, 
the  Agency  indicated  that  it  was  likely 
to  finalize  a  rule  on  double  liners  that 
would  require  a  composite  bottom  liner 
as  the  generally  applicable  standard  (52 
FR  20251). 

EPA  also  conducted  a  review  of 
applications  submitted  for  RCRA 
hazardous  waste  facility  permits 
between  November  8, 1984  and  February 
1987  to  determine  the  type  of  bottom 
liner  selected  for  installation  at  new 
landfills  and  siuface  impoundments.  Of 
some  183  imits  for  which  permit 
applications  were  submitted  as  of 
February  1987,  only  seven  units  were  to 
be  constructed  with  compacted  soil 
bottom  liners.  The  vast  majority  of 
owners  or  operators  selected  the 
composite  bottom  liner  rather  than  a 
compacted  soil  bottom-liner.  More 
recent  data  available  to  EPA  also 
confirms  that  the  majority  of  owners 
and  operators  are  using  composite 
bottom-liners  in  their  designs  of 
hazardous  waste  surface  impoimdment 


and  landfill  units  (Supporting  Document 
#3  “Compilation  of  Current  Practices  of 
Land  Disposal  Facilities,"  1992). 

In  summary,  today’s  rule  requires 
composite  bottom  liners,  based  on:  (1) 
Available  information  that  composite 
bottom-liners  perform  significantly 
better  than  compacted  soil  liners  in 
terms  of  maximizing  leachate  detection, 
collection,  and  removal,  and  preventing 
hazardous  constituent  migration  out  of 
the  unit;  and  (2)  evaluation  of  current 
hazardous  waste  industry  practices. 

Consistent  with  existing  requirements 
for  single  liners  at  surface 
impoundments  and  landfills,  today’s  rule 
in  9§  264.221(c)(l)(ii).  264.301(c)(l)(ii). 
265.221(a),  and  265.301(a)  requires  that 
each  liner  that  is  included  in  the  unit’s 
design  must  be  chemically  resistant  to 
the  waste,  placed  on  a  structurally 
stable  foundation,  and  large  enough  to 
cover  all  areas  likely  to  be  exposed  to 
the  waste. 

Double  liner  systems  must  be 
constructed  of  materials  that  have 
appropriate  chemical  properties  and 
sufficient  strength  and  thickness  to 
prevent  failure  due  to  pressure  gradients 
(including  status  head  and  external 
hydrogeologic  forces),  physical  contact 
with  the  waste  or  leachate  to  which  they 
are  exposed,  climatic  conditions,  the 
stress  of  installation,  and  the  stress  of 
daily  operation.  The  liners  must  be 
placed  upon  materials  capable  of 
providing  support  to  the  liners  and 
resistance  to  pressure  gradients  above 
and  below  the  liners  to  prevent  failure 
of  the  liners  due  to  settlement, 
compression,  or  uplift  They  must  also 
be  installed  to  cover  all  surrounding 
earth  likely  to  be  in  contact  with  the 
waste  or  leachate. 

2.  Technical  Standards  for  Leak 
Detection  Systems 

EPA  is  today  establishing  design 
standards  for  the  lecik  detection  systems 
for  new  landfills,  surface  impoun^ents, 
and  waste  piles,  and  replacements  and 
lateral  expansions  of  these  units 
(§9  264.221(c)(2).  264.251(c)(3). 
264.301(c)(3),  265.221(a),  265.254(a).  and 
265.301(a)).  These  leak  detection 
standards  are  designed  to  detect  a  leak 
through  the  top  liner  at  the  earliest  of 
practicable  time.  Today’s  final  rule  also 
establishes  the  following  design  criteria 
for  leak  detection  system  drainage 
layers  for  affected  landfills,  surface 
impoimdments,  and  waste  piles:  (1)  A 
minimum  bottom  slope  of  1  percent;  (2)  a 
minimum  thickness  of  1  foot  and  a 
minimum  hydraulic  conductivity  of 
1X10~’  cm/sec  for  granular  materials 
used  for  the  drainage  layer  for  waste 
piles  and  landfills  and  1X10~’  cm/sec 
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for  granular  materials  used  in  surface 
impoundments:  (3)  a  minimum  hydraulic 
transmissivity  of  3XlO~*m*/sec  for 
synthetic  materials  used  in  drainage 
layers  for  waste  piles  and  landfills  and 
3X10~*  m*/sec  for  synthetic  drainage 
materials  used  in  surface 
impoundments;  and  (4)  sump  design  and 
operating  requirements. 

Location  of  leak  detection  systems. 

EPA  proposed  in  the  May  29. 1987 
preamble  (52  FR  20229)  that  the  leachate 
collection  and  removal  system  adjacent 
to  and  below  the  top  liner  and  above  the 
bottom  liner  be  designated  as  die  leak 
detection  system,  but  requested 
comments  on  the  proper  location  of  the 
leak  detection  system  in  a  system  with 
more  than  two  liners.  Commenters  on 
this  aspect  of  the  rule  stated  that  the 
leak  detection  system  should  be  located 
immediately  above  the  bottom  liner. 
These  comments  claimed  that  specifying 
additional  leachate  collection  and 
removal  systems  above  the  bottom  liner 
as  leak  detection  systems  would  create 
a  regulatory  disincentive  for  owners  and 
operators  to  design  systems  with  more 
than  two  liners  by  requiring  these 
addidonal  (intermediate)  leachate 
collection  and  removal  systems  to  meet 
the  requirements  for  leak  detection 
systems  and  to  implement  response 
actions  in  accordaiace  with  the  unit’s 
response  action  plan.  As  a  result  of 
these  comments.  EPA  is  today 
specifying  that  the  leak  detection  system 
is  the  leachate  collection  and  removal 
system  drainage  layer  located 
immediately  above  the  bottom 
composite  finer.  Under  today's  final  rule, 
any  additional  leachate  collection  and 
removal  systems  located  above  the  leak 
detection  system  are  not  required  to 
meet  the  design  and  performance 
standards  for  leak  detection  systems. 

Leak  detection  time.  The  design 
standards  being  promulgated  today  for 
leak  detection  systems  will  ensure  that 
these  systems  meet  the  requirement  in 
section  3004(o)(4)  of  RQ^  for  the 
detection  of  leaiks  of  hazardous 
constituents  at  the  “eariiest  practicable 
time".  EPA  has  interpreted  the  term 
“earliest  practicable  time"  to  be  the  time 
lapse  from  the  time  a  liquid  has  passed 
through  a  breach  in  the  top  liner  to  the 
time  a  technology-based  leak  detection 
system  can  detect  the  liquid,  assuming 
saturated,  steady-state  flow.  Without 
these  simplifying  assumptions, 
modelling  flow  rates  in  the  leak 
detection  system  is  difficult  given  the 
complexity  and  uncertainty  of  fluid  flow 
under  unsaturated  conditions.  After 
careful  consideration  of  public 
comments  on  the  proposal.  EPA  has 
decided  not  to  specify  1  day  (Le..  24 


hours)  as  the  earliest  practicable  time 
for  the  detection  of  a  leak  through  the 
top  finer. 

Commenters  on  the  proposed  1-day 
leak  detection  time  requirement  argiied 
that  it  was  unnecessary  and  overly 
restrictive.  Another  conunenter  stated 
that  the  detection  time  could  not  be 
verified  by  field  measurements.  EPA 
agrees  with  the  commenters  that  the 
proposed  1-day  leak  detection  time 
requirement  is  unnecessary  given  that 
the  Agency  is  promulgating  minimum 
design  specifications  for  leak  detection 
systems.  In  addition,  the  Agency 
acknowledges  that  field  measurement  of 
leak  detection  times  is  a  problem.  EPA 
has  determined  that  a  leak  detection 
system  meeting  today's  design 
requirements  be  capable  of 
detecting  leaks  “at  the  earliest 
practicable  time”  consistent  with  the 
statutory  mandate.  Therefore,  EPA  is 
simplifying  the  rule  by  deleting  the  1- 
day  performance  standard. 

Leak  detection  sensitivity.  EPA  is  also 
not  finalizing  the  proposed  leak 
detection  sensitivity  value  of  1  gallon 
per  acre  per  day  (gpad)  that  was 
proposed  When  developing  a  leak 
detection  sensitivity  performance 
standard  for  the  May  29, 1987  proposed 
rule,  EPA  conducted  comparative 
studies  between  the  performance  of 
composite  bottom  liners  versus 
compacted  soil  bottom  liners 
(Background  Document  “Bottom  Liner 
Performance  in  Double-Lined  Landfills 
and  Surface  Impoundments”,  1987). 

These  studies  showed  that  composite 
bottom  liners  have  a  much  more 
sensitive  leak  detection  capability  than 
do  compacted  soil-only  bottom  liners. 

For  example,  a  compacted  soil  finer  with 
a  hydraulic  conductivity  of  IX 10"''  cm/ 
sec  will  allow  some  liquid  migration  into 
the  finer;  as  a  result,  a  simple,  one¬ 
dimensional  theoretical  model  predicts 
that  a  leak  will  not  be  detected  until  the 
flowrate  through  the  top  liner  is 
approximately  80  gpad.  In  contrast, 
simple,  one-dimensional  theoretical 
models  predict  that  the  leak  detection 
sensitivities  of  landfills  and  surface 
impoundments  with  composite  bottom 
liners  similar  to  those  required  in 
today’s  rule  range  fiom  0.001  to  0.1  ^ad. 
Because  EPA  is  today  stipulating  the  use 
of  a  composite  bottom  finer,  the  Agency 
is  confident  that  lower  leak  detection 
sensitivities  will  be  achieved  for  all 
units  affected  by  today's  rule. 
Consequently,  a  separate  requirement 
for  leak  detection  sensitivity  is  no  longer 
necessary  and  EPA  has  dropped  this 
requirement  from  the  final  rale. 

Slope.  EPA  is  today  finalizing  a 
minimum  slope  requirement  for  the  leak 


detection  system.  After  further 
consideration  of  the  slope  requirement 
the  Agency  has  determined  that  a 
minimum  1  percent  slope  will  provide 
adequate  drainage  at  land  disposal  units 
at  which  proper  construction  quality 
assmance  is  used  to  minimize 
settlement  (S§  264.221(c)(2)(i), 
264.251(c)(3Ki).  264.301(c)(3)(i). 

265.221(a),  265.254(a),  and  265.301(a)). 

The  purpose  of  the  requirement  is  to 
promote  good  drainage  in  the  leak 
detection  systems  of  units  affected  by 
today’s  rale.  This  slope  requirement 
applies  to  all  planar  components  of  the 
leak  detection  system. 

In  the  May  29, 1987  proposed  rule, 

EPA  proposed  a  2-percent  minimiun 
slope  but  requested  comments  on 
whether  the  minimum  bottom  slope 
should  be  increased  to  a  value  between 
2  and  4  percent.  One  commenter 
preferred  that  a  3-percent  bottom  slope 
be  used  to  account  for  settlement  in  die 
final  slope  value.  However,  most 
commenters  argued  that  the  minimum 
should  not  be  above  2  percent, 
expressing  opposition  to  raising  the 
minimum  slope  value  above  2  percent. 
Many  of  these  commenters  pointed  out 
that  other  improvements  included  in  the 
proposed  rales,  such  as  construction 
quality  assurance  and  an  increased 
transmissivity  value  for  synthetic 
drainage  materials,  would  obviate  the 
need  for  a  slope  greater  than  two 
percent.  One  commenter  argued  that 
slopes  of  less  than  2  percent  should  be 
allowed  for  certain  circumstances 
provided  that  the  leak  detection  system 
meets  other  minimum  design  criteria 
and  performance  goals  and  the  owner  or 
operator  can  demonstrate  that  post¬ 
construction  settlement/consofidation 
will  be  minimized  or  eliminated.  The 
Agency  agrees  that  with  good  CQA  a 
lesser  slope  can  be  adequate. 

Based  on  these  comments.  EPA 
carefully  evaluated  the  minimum  bottom 
slope  requirement  for  today's  rule.  EPA 
recognizes  that  slope  is  one  of  several 
factors  that  will  affect  the  performance 
of  the  leak  detection  system.  For 
example,  the  hydraulic  conductivity  of 
materials  used  in  the  drainage  system  is 
important  In  addition,  the  appropriate 
minimum  slope  required  will  also 
depend  on  the  spacing  of  leachate 
collection  laterais  in  the  leak  detection 
system;  closer  spacing  will  allow  for  a 
flatter  slope.  All  of  these  design  factors 
should  be  considered  in  selecting  the 
appropriate  slope  for  the  system. 

EPA  agrees  with  commenters  that 
today’s  rule  sets  in  place  improvements 
that  affect  the  minimum  slope  that  is 
needed  to  construct  an  effective  leak 
detection  systmn.  First,  the  new 
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requirement  to  install  a  composite 
bottom  liner  provides  a  smooth 
impermeable  base  on  which  to  install 
the  leak  detection  system.  The 
decreased  permeability  of  the  composite 
bottom  liner  over  that  of  a  soil  liner 
required  under  previous  regulations 
allows  for  a  reduced  slope  while  at  the 
same  time  continuing  to  promote  good 
drainage.  Second,  today’s  enhanced 
construction  quality  assurance 
requirements  enable  owners  or 
operators  the  flexibility  to  build  a  flatter 
slope  by  maintaining  consistent 
drainage  without  significant  ponding  of 
liquids.  In  addition,  some  of  the  new. 
rapidly  draining  synthetic  draining 
materials  promote  more  rapid  drainage 
on  flatter  slopes. 

Because  of  these  improvements,  EPA 
believes  that  minimum  bottom  slopes  of 
less  than  2  percent  should  be  allowed 
where  the  owner  or  operator  uses  proper 
construction  quality  assurance  to 
minimize  settlement  and  resultant 
ponding  of  any  leachate,  as  required  by 
§  §  264.19  and  265.19  of  today's  rule. 

Such  construction  quality  assurance 
should  include  surveying  and  other 
inspection  techniques  to  measure  the 
horizontal  and  vertical  alignment  of  the 
bottom  slope  to  minimize  ponding  and 
ensure  leachate  flow  to  the  sump.  Some 
owners  or  operators  may  elect  to  design 
leak  detection  systems  using  bottom 
slopes  of  greater  than  1  percent.  EPA 
emphasizes  that  the  requirements 
promulgated  today  are  minimum 
technical  standards;  owners  and 
operators  can  always  adopt  more 
stringent  designs  at  their  discretion. 

Thickness  of  granular  drainage  layer. 
Today’s  rule  also  requires  that  a 
granular  drainage  layer  be  a  minimum  of 
12  inches  in  thickness  for  use  in  leak 
detection  systems  of  new  and 
replacement  landfills,  surface 
impoundments,  and  waste  piles,  and  for 
lateral  expansions  of  these  units 
(§§  264.221{cK2)(ii).  264.251(c)(3)(ii), 
264.301(c)(3)(ii),  265.221(a),  265.254(a]. 
and  265.301(a]).  EPA  received  no 
comments  on  this  requirement  in  the 
May  29, 1987  proposed  rule,  and 
therefore  is  finalizing  the  12-inch 
thickness  requirement  as  proposed.  The 
purpose  of  this  minimum  thickness  is  to 
decrease  the  chance  that  the  underlying 
geomembrane  will  be  damaged  by 
equipment  during  placement  of  the 
drainage  material.  Current  equipment 
used  to  install  granular  layers  can  only 
place  drainage  material  to  an  accuracy 
of  a  few  inches.  The  Agency  is 
concerned  that  if  granular  drainage 
layers  are  designed  to  less  than  12 
inches,  this  equipment  could  damage 


underlying  liners  in  areas  where  the 
drainage  material  is  thin. 

Further,  this  requirement  for  granular 
layer  thickness  is  consistent  with 
current  EPA  policy.  A  12-inch  granular 
layer  thickness  is  specitied  in  current 
Agency  guidance  (Background 
Document  “Draft  Minimum  Technology 
Guidance  Document  on  Double  Liner 
Systems”.  1985).  In  addition,  a  recent 
EPA  evaluation  of  existing  hazardous 
waste  land  disposal  units  (Background 
Document  “Compilation  of  Current 
Practices  at  Land  Disposal  Units”. 
January  1992)  showed  that  24  out  of  28 
landfills,  surface  impoundments,  and 
waste  piles  with  granular  drainage 
layers,  had  a  specified  thickness  of  12 
inches. 

Hydraulic  conductivity  of  granular 
drainage  materials.  EPA  proposed  to 
require  that  granular  materials  used  in 
leak  detection  systems  have  a  minimum 
hydraulic  conductivity  of  1  cm/sec.  The 
Agency  contended  that  greater 
permeability  afforded  by  granular 
materials  having  1  cm/sec  hydraulic 
conductivity  was  necessary  to  minimize 
capillary  tensions  present  in  leak 
detection  system  granular  materials  and 
to  satisfy  the  proposed  leak  detection 
time  performance  standard  of  1  day. 

EPA  requested  and  received 
comments  on  the  proposed  hydraulic 
conductivity  requirement.  Commenters 
opposed  the  1  cm/sec  requirement  for 
several  reasons.  Several  commenters 
stated  that  the  requirement  would  force 
them  to  use  rounded  gravels  or  other 
granular  materials  meeting  the  hydraulic 
conductivity  value.  These  commenters 
maintained  that  such  materials  were 
either  not  available  or  only  available  at 
significantly  higher  costs  in  many  areas 
of  the  country.  One  commenter 
suggested  that  EPA  should  provide  a 
variance  to  owners  or  operators  in  areas 
where  suitable  granular  drainage 
materials  having  the  proposed  hydraulic 
conductivity  are  unavailable.  Another 
commenter  stated  that  the  Agency 
should  continue  to  require  granular 
materials  to  have  minimum  hydraulic 
conductivities  of  lxiO~*cm/sec  as 
currently  speciHed  in  EPA  guidance. 
This  commenter  asserted  that  sand, 
which  is  the  most  common  granular 
material  used  in  leak  detection  systems, 
generally  has  a  hydraulic  conductivity 
of  1X10~*  cm/sec.  Other  commenters 
argued  that  using  granular  materials 
with  hydraulic  conductivities  on  the 
order  of  1  cm/sec  would  significantly 
increase  the  susceptibility  of 
geomembranes  (above  and  below  the 
drainage  layer)  to  puncture,  because  it 
would  be  difficult  to  remove  angular 
materials  from  the  materials  used  to 


construct  the  drainage  layer.  Another 
commenter  argued  that  by  requiring 
granular  materials  to  have  a  1  cm /sec 
hydraulic  conductivity.  EPA  was  forcing 
owners  or  operators  to  use  synthetic 
drainage  materials  that  are  incompatible 
with  many  materials  used  for  synthetic 
liners. 

The  Agency  acknowledges  that  the 
availability  of  granular  materials 
meeting  the  proposed  hydraulic 
conductivity  requirement  may  be 
limited.  The  Agency  is  also  concerned 
with  the  greater  potential  for 
geomembranes  to  be  damaged  from  the 
use  of  granular  materials  having 
hydraulic  conductivities  of  1  cm/sec.  In 
response  to  the  commenters  concerns, 
the  final  rule  (§S  264.221(c)(2)(ii), 
264.251(c)(3)(ii),264.301(c)(3)(ii). 
265.221(a).  265.254(a).  and  265.301(a)) 
requires  that  granular  materials  used  in 
leak  detection  systems  at  waste  pile  and 
landfill  units  subject  to  today's  rule  have 
a  minimum  hydraulic  conductivity  of 
1  XlO"*  cm/sec  consistent  with  current 
Agency  guidance.  However,  the  Hnal 
rule  speciBes  that  granular  materials 
used  in  leak  detection  systems  at 
surface  impoundments  subject  to 
today's  rule  must  have  a  minimum 
hydraulic  conductivity  of  1x10“  *  cm/ 
sec. 

The  Agency  has  determined  that 
granular  materials  used  in  leak 
detection  systems  at  surface 
impoundments  must  have  a  higher 
hydraulic  conductivity  (one  order  of 
magnitude  greater  than  what  is  currently 
specified  by  Agency  guidance)  to 
account  for  the  potentially  greater 
hydraulic  heads  imposed  on  the  top  liner 
in  surface  impoundments.  Surface 
impoundments  are  typically  used  to 
manage  liquids,  therefore  the  hydraulic 
heads  on  the  liner  systems  of  these  units 
are  often  much  higher  than  those  in 
waste  piles  and  landBIls,  which  are  not 
allowed  to  manage  wastes  containing 
free  liquids  and  must  have  a  leachate 
collection  system  above  the  top  liner. 
Consequently,  if  a  leak  occurs  in  the  top 
liner  of  a  surface  impoundment,  and  is 
not  rapidly  drained  to  the  detection 
sump,  areas  of  the  bottom-liner  system 
will  potentially  be  subjected  to 
hydraulic  heads  in  excess  of  one  foot, 
increasing  the  probability  of  migration 
of  hazardous  constituents  out  of  the 
unit.  A  greater  permeability  in  the  leak 
detection  system  will  drain  any  leak 
more  rapidly  and  thus  reduce  the  head 
on  the  bottom  liner  system.  Although 
granular  materials  having  hydraulic 
conductivities  of  lx  10“*  cm/sec  will 
typically  be  coarser  sands  and  fine 
gravels,  the  Agency  feels  that  two 
common  construction  techniques  can  be 
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used  in  combination  to  prevent  any 
damage  to  geomembranes  adjacent  to 
the  drainage  materials.  First,  facilities 
may  select  rounded  drainage  materials; 
these  materials  are  less  likely  to 
puncture  or  otherwise  damage 
geomembranes.  Second,  owners  or 
operators  may  use  additional  layers  of 
synthetic  materials  (e.g.,  a  needle- 
punched  nonwoven  geotextile)  next  to 
the  liner  to  provide  a  cushion  for  the 
drainage  materials  and  reduce  the 
probability  of  puncturing.  In  addition, 
today's  construction  quality  assuremce 
requirements  help  to  assure  against  such 
punctures. 

The  Agency's  recent  evaluation  of 
current  industrial  practices  (see 
“Compilation  of  Current  Practices  at 
Land  Disposal  Facilities”,  January  1992) 
revealed  that  many  facilities  are 
selecting  synthetic  drainage  materials, 
such  as  geonets,  for  their  leak  detection 
systems.  Synthetic  drainage  materials 
are  often  selected  instead  of  granular 
materials  because  they  typic^ly  require 
less  space  and  are  easier  to  install  Aan 
granular  materials.  Also,  as  discussed 
below,  virtually  all  synthetic  drainage 
materials  have  permeabilities  greater 
than  l(r*  cm/sec. 

Transmissivity  of  synthetic  drainage 
materials.  EPA  proposed  a  minimum 
transmissivity  value  of  5X10~*m*/8ec 
for  sjmthetic  drainage  materials  that  are 
used  in  lieu  of  granular  drainage 
materials.  This  value  was  selected 
because  it  provides  equivalent  drainage 
capacity  to  that  of  a  granular  drainage 
layer  meeting  the  requirements  of  the 
proposed  rule;  that  is,  12  indies  of  a 
granular  drainage  layer  with  a  hydraulic 
conductivity  of  1  cm/sec.  The  minimum 
value  of  SxlO"*m*/s  for  hydraulic 
transmissivity  was  based  on  numerical 
simulations  of  typical  leak  detection 
systems.  In  these  simulations,  EPA 
considered  a  range  of  synthetic  drainage 
materials,  induding  nets,  mats,  and 
waffles.  From  the  results  of  these 
simulations  (“Liner  and  Leak  Detection 
Rule  Background  Document”,  1987),  EPA 
concluded  that  a  hydraulic 
transmissivity  value  of  5xl0“*m*/8ec 
would  enable  the  leak  detection  system 
to  collect  and  remove  relatively  large 
amounts  of  leakage  while  maintaining 
gravity  flow  conditions.  This 
specification  was  to  ensure  that  the 
liquids  in  the  leak  detection  system 
would  be  rapidly  collected  while  the 
hydraulic  head  on  the  bottom  liner 
would  be  minimized. 

One  commenter  objected  to  the 
transmissivity  standard,  daiming  that  a 
value  of  5X10"*  m*/sec  is  not 
achievable  with  a  dn^  layer  of 
currently  available  netting,  and  that 


performance  may  be  worse  when  creep, 
loading,  and  rib  layover  come  into 
effect  EPA  disagrees.  The  Agency  has 
data  (Liner  and  Leak  Detection  Rule 
Back^und  Document  1987)  showing 
transmissivities  of  single  layers  of 
synthetic  drainage  materials  produced 
by  four  major  manufacturers  imder  the 
conditions  of  ASTM  Test  Method  D 
4716-87  (that  is,  a  pressure  of  100 
kilopascals  (kPa)  and  a  hydraulic 
gradient  between  0.1  and  0.25).  At  the 
time  of  the  proposal,  these 
transmissivities  ranged  fit)m 
approximately  2xiO"*mV8ec  to  4X10"* 
mVsec.  Improvements  in  geonets  since 
then  have  resulted  in  typical 
transmissivities  of  2x10"*  to  4X10"* 
mV  sec  using  the  same  ASTM  test 
method.  The  Agency  maintains  that  the 
conditions  at  which  ASTM  D  4716-87  is 
conducted  are  representative  of  the 
pressures  and  hydraulic  gradients  in 
many  land  disposal  units,  and  as  a 
result,  a  transmissivity  value  of  5X10"* 
mVsec  can  be  obtained  with  typical 
commercially  available  synthetic 
drainage  materials.  However,  the 
Agency  recognizes  that  the  requirements 
for  synthetic  drainage  materials  should 
be  consistent  with  the  requirements  for 
granular  drainage  systems  in  leak 
detection  systems.  Thus,  the  Agency  has 
revised  the  transmissivity  requirements 
in  today's  rule  (SS  264.221(c)(2)(ii), 
264.251(c)(3)(ii),  264.301(c)(3)(ii), 
265.221(a),  265.254(a),  and  265.301(a))  to 
require  that  synthetic  drainage  materials 
achieve  equivalent  flow  rates  to 
drainage  layers  utilizing  granular 
materials. 

Other  performance  requirements. 
Today's  final  rule  also  includes  several 
general  performance  standard 
requirements  for  leak  detection  systems 
that  are  simply  restatements  of  what  is 
already  required  in  existing  regulations 
for  leachate  collection  and  removal 
systems  at  surface  impoundments, 
waste  piles,  and  landfills  subject  to 
today's  final  rule.  Under  today's  rule, 
leak  detection  systems  for  affected  units 
must  be  constructed  of  materials  that 
are  chemically  resistant  to  wastes  and 
leachate  in  the  unit  and  be  of  sufficient 
strength  to  resist  pressure  gradients 
generated  within  the  unit 
(SS  264.221(c)(2Hiii).  264.251(c)(3)(iii), 
264.301(c)(3)(ui),  26S.221(a),  265.254(a). 
and  265.301(a)).  These  requirements  are 
designed  to  ensure  that  leak  detection 
systems  are  not  damaged  from  chemical 
and  physical  stresses  associated  with 
the  imit  Also,  these  requirements  are 
simply  an  extension  of  the  performance 
standards  for  liners. 

Leak  detection  systems  for  units 
regulated  under  tody’s  rule  must  also 


be  designed  and  operated  to  minimize 
clogging  during  the  active  life  and  post¬ 
closure  period  (§§  264.221(c)(2)(iv). 
264.251(c)(3)(iv),  264.301(c)(3)(iv). 
265.221(a),  265.254(a),  and  265.301(a)). 
This  requirement  is  to  ensure  that 
drainage  in  leak  detection  systems  is  not 
impeded  over  time.  EPA  is  concerned 
about  the  potential  for  drainage  layers 
to  become  clogged  as  a  result  of 
physical,  chemical,  or  biological 
mechanisms.  EPA  data  indicate  that  the 
potential  for  clogging  increases  as  the 
hydraulic  conductivity  of  drainage 
material  decreases.  Examples  of 
techniques  to  minimize  clogging  include: 
Using  properly  graded  granular  filter 
materials,  filter  fabrics  (geotextiles),  or 
other  filter  materials  to  reduce  fines; 
using  poorly  graded  (i.e.,  uniform) 
granular  drainage  material;  increasing 
collection  pipe  slot  numbers  or  size; 
reducing  liquid  residence  time  by 
increasing  slope,  decreasing  pipe 
spacing,  or  increasing  the  size  of 
granular  drainage  material;  and  cleaning 
collection  system  pipes  and  drainage 
media  using  hydraulic  jetting,  steam,  or 
acidic  solutions. 

In  addition,  today's  rule  requires  that 
leachate  collection  and  removal  systems 
immediately  above  the  top  liner  (for 
landfill  and  waste  pile  units)  be  capable 
of  ensuring  that  the  leachate  depth  over 
the  top  liner  does  not  exceed  1  foot  (30 
cm)  as  proposed  in  the  March  28, 1986 
proposed  rule.  EPA  received  no 
comments  on  these  requirements  and  is 
therefore  finalizing  them  as  proposed. 

EPA  is  today  also  promulgating 
several  requirements  for  sumps  that  are 
part  of  a  leak  detection  system.  Owners 
or  operators  of  new  and  replacement 
landfills,  surface  impoundments,  waste 
piles,  and  lateral  expansions  of  such 
units  must  use  sumps  of  sufficient  size  to 
collect  and  remove  liquids  efficiently 
and  prevent  these  liquids  from 
accumulating  on  the  drainage  layer.  In 
addition,  the  design  of  the  sump  and 
removal  system  must  provide  a  method 
for  measuring  and  recording  the  volume 
of  liquids  present  in  the  sump  and  of 
liquids  removed.  EPA  received  no 
comments  on  these  requirements  and  is 
therefore  finalizing  them  as  proposed 
(§5  264.221(c)(2)(v),  264.251(c)(3Mv), 
264.301(c)(3Kv),  265.221(a).  265.254(a). 
and  265.301(a)). 

EPA  is  today  promulgating  a 
requirement  for  owners  or  operators  of 
imits  affected  by  today's  rule  to  collect 
and  remove  pumpable  liquids  in  leak 
detection  sumps  to  minimize  the  head 
on  the  bottom  liner  (§S  264.221(c)(3), 
264.251(cK4}.  264.301(cM4).  265.221(a), 
265.254(a).  and  265.301(a)).  The  Agency 
had  proposed,  in  the  May  29, 1987 
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Federal  Register,  that  the  head  in  the 
sump  for  the  leak  detection  sump  be 
minimized:  in  the  preamble,  the  Agency 
siiggested  that  the  avera^  liquid  levels 
in  the  sump  should  be  below  12  inches. 
One  commenter  on  the  proposed  rule 
stated  that  the  12-inch  maximum  was 
unachievable  in  many  instances 
because  of  the  size  and  geometry  of 
most  sumps  and  the  pumps  used  to 
empty  them.  The  commenter  also 
mentioned  that  automated  level  control 
systems  and  minimum  submergence 
requirements  make  the  12-inch 
maximum  level  an  impossible 
performance  standard.  EPA  agrees  that 
the  geometry  of  sumps  may  vary  and 
that  minimum  pumping  levels  may  be 
greater  than  1  foot.  Thus,  the  Agency  is 
not  setting  a  maximum  level  of  liquids  in 
the  sump,  but  specifying  only  that  the 
head  on  the  bottom  liner  must  be 
minimized  by  requiring  owners  and 
operators  to  remove  pumpable  liquids 
from  the  sump.  ‘‘Pumpable  liquids" 
means  any  amount  of  liquids  that  can  be 
reasonably  pumped  out  of  the  sump, 
based  on  sump  dimensions,  pump 
operating  levels  for  automated  pump 
systems,  and  the  goals  of  minimizing 
head  in  the  sump  and  backup  of  liquids 
(from  the  sump  and  drainage  tile  or 
pipes)  into  the  drainage  layer. 

Today’s  rule  also  modifies  the 
definition  of  the  term  "sump"  in  $  260.10 
to  redefine  sumps  used  as  part  of  leak 
detection  systems  for  waste  piles, 
surface  impoundments,  and  landfills. 
The  purpose  of  this  modification  is  to 
make  clear  that  the  regulations  for 
hazardous  waste  tanks  that  are 
otherwise  applicable  to  certain  sumps 
do  not  apply  to  those  sumps  used  at 
land  disposal  units  that  function  as  part 
of  the  leak  detection  system.  These 
sumps  serve  fundamentally  different 
purposes  than  many  other  types  of 
sumps.  Sumps  used  at  land  disposal 
units  are  usually  surrounded  by  one  or 
more  liners;  therefore,  many 
requirements,  especially  secondary 
containment,  are  not  practicable  for 
these  units.  The  Agency  maintains  that 
subjecting  these  units  to  the 
requirements  for  hazardous  waste  tanks 
will  not  provide  a  substantial 
environmental  benefit  and  has  therefore 
modified  the  definition  of  the  term  sump 
to  redefine  sumps  used  as  part  of 
leachate  collection  and  removal  or  leak 
detection  systems  for  surface 
impoundments,  waste  piles,  and 
landfills. 

Finally,  today's  rule  includes  a 
requirement  applicable  only  to  those 
leak  detection  systems  installed  at  new, 
replacement,  or  lateral  expansions  of 
landfills,  surface  intpoumimeiUs.  and 


waste  plies  that  are  not  located  above 
the  seasonal  high  water  table.  EPA 
received  no  comments  on  this 
requirement  and  is  finalizing  it  as 
proposed.  The  Agency  is  therefore 
requiring  in  today’s  rule  that  owners  or 
operators  of  leak  detection  systems  not 
located  completely  above  the  seasonal 
high  water  table  demonstrate  that  the 
operation  of  the  leak  detection  system 
will  not  be  adversely  affected  by  the 
presence  of  ground  water 
(§S  264.221(c)(4).  2e4.251(c)(5). 
264.301(c)(5),  265.221(a),  265.254(a).  and 
265.301(a)). 

3.  Alternative  Systems 

Alternative  designs.  The  existing  rules 
(§§  264.221(d).  264.2Sl(b),  264.301(d), 
265.221(c).  and  265.301(c))  already 
provide  for  alternative  designs  to  the 
liners  and  leachate  collection  and 
removal  systems  if  an  owner  or  operator 
can  demonstrate  that  an  alternative 
design  will  prevent  the  migration  of  any 
hazardous  constituent  into  the  ground 
water  or  surface  water  at  least  as 
effectively  as  the  requirements  in 
§§  264.221(c),  284.251(a),  and  264.301(c), 
as  appropriate.  Today’s  rule  adds 
§§  264.221(d),  264.251(d),  264.301(d), 
265.221(a),  265.254(a),  261.301(a)  to  allow 
alternative  designs  for  leak  detection 
systems  that  are  capable  of  detecting 
leaks  of  hazardous  constituents  at  least 
as  effectively  as  the  new  leak  detection 
system  requirements  in  $§  264.2Zl(c)(2). 
264.251(c)(3).  264.301(c)(3),  265.221(a), 
265.254(a),  and  285.301(a).  EPA  feels  that 
variance  procediu^s  allow  owners  or 
operators  flexibility  in  designing  their 
leak  detection  systems  without 
discouraging  the  use  of  new  leak 
detection  systems. 

In  order  to  be  granted  a  variance  from 
the  leak  detection  requirements  of 
today’s  final  rule,  an  owner  or  operator 
must  demonstrate  to  the  Regional 
Administrator  that  the  proposed  design 
detects  leaks  through  the  top  liner  at 
least  as  effectively  as  a  leak  detection 
system  designed  to  meet  today’s 
minimum  design  standards.  In  deciding 
whether  to  allow  a  variance  for  an 
alternative  leak  detection  system  or 
technology,  the  Regional  Administrator 
will  consider  (1)  Tie  ability  of  the 
proposed  system  or  technology  to 
operate  as  effectively  through  the  active 
life  and  post-closure  period  of  the  unit 
as  a  unit  designed  using  the  minimum 
design  specifications;  (2)  the  nature  and 
quantity  of  the  wastes  to  be  managed  in 
the  unit;  and  (3)  the  ability  of  the  system 
to  detect  leaks,  and  in  combination  with 
response  actions  to  be  taken  upon 
discovery  of  leakage,  pievmit  migration 
of  hazardous  constituents  out  of  the  unit 
during  the  active  hfe  and  post-closure 


care  period.  For  example,  an  alternative 
leak  detection  system  that  did  not 
provide  information  about  leakage  until 
after  the  leakage  migrated  throu^  the 
bottom  liner  would  be  deemed 
unacceptable,  because  such  a  system 
would  trigger  an  owner  or  operator 
response  after  hazardous  constituents 
migrated  into  the  environment. 

Owners  or  operators  may  apply  for  a 
variance  if  they  wish  to  propose  a  leak 
detection  system  design  that  deviates 
from  today’s  design  parameters.  For 
example,  if  an  owner  or  operator 
specified  that  the  drainage  layer  of  a 
surface  impoundment  would  utilize 
granular  materials  having  a  hydraulic 
conductivity  of  1X10~‘  cm/sec  (instead 
of  the  minimum  required  value  of 
1X10~ 'em/sec),  the  owner  or  operator 
would  have  to  describe  how  other 
components  of  the  system  (e.g.,  depth  of 
impoundment,  bottom  slope,  flow  path 
to  a  collection  pipe  or  sump  or  pipe 
spacing)  or  the  action  leakage  rate  or 
response  action  plan  would  detect  leaks 
at  the  earliest  practicable  time,  minimize 
head  on  the  bottom  liner,  and  prevent 
migration  of  potentially  hazardous 
constituents  out  of  the  unit  as  effectively 
as  the  design  required  in  today’s  rule. 

Temporary  units.  In  the  May  29, 1987 
proposal  EPA  invited  comment  about 
whether  double  liners  and  leachate 
collection  systems  are  necessary  for  all 
waste  piles,  or  if  alternative  systems 
might  provide  adequate  environmental 
protection  at  some  units.  In  response  to 
the  Agency’s  request,  a  commenter 
questioned  whether  double  liner  and 
leachate  collection  systems  are 
necessary  for  short-term  waste  piles 
created  during  corrective  action.  The 
same  commenter  also  suggested  that 
EPA  should  propose  an  overall  policy  in 
its  upcoming  corrective  action  rule  as  to 
what  technological  requirements  will 
apply  to  units  used  for  corrective  action. 

The  Agency  agrees  with  these 
comments.  There  are  circumstances 
where  the  Agency  believes  it  should 
allow  temporary  units  constructed  as  a 
part  of  corrective  action  pursuant  to  a 
permit  or  300e(h)  enforcement  order,  or 
an  approved  closure  plan,  to  be 
constructed  without  a  double  liner  and  a 
leachate  collection  system.  Due  to  the 
limited  time  these  units  are  in  operation, 
in  concert  with  alternative  design, 
location  and  operating  practices,  there 
are  situations  which  are  equally 
effective  as  double  lined  units  in 
preventing  migration  of  constituents  to 
ground  water  or  surface  water.  Many 
waste  piles  (as  well  as  some  tenqmrary 
storage  stuiace  impoundments)  may 
thoB  qualify  for  die  double  liner  waiver 
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found  in  §§  264.221(d),  264.251(d). 
265.221(a),  and  265.254(a). 

These  provisions  provide  for  a  generic 
waiver  of  the  double  liner  system,  but 
do  not  speciHcally  address  temporary 
units.  In  response  to  the  special  needs 
posed  by  corrective  action  and  facility 
closure  (e.g.,  rapid  cleanup  and  short¬ 
term  operation)  the  Agency  has 
published  a  proposed  “Subpart  S”  rule 
(55  FR  30798)  that,  among  other  things, 
specifically  addresses  standards  for 
temporary  units.  That  proposal  outlines 
Agency  guidance  on  what  factors  to 
consider  in  determining  what  constitutes 
a  temporary  unit. 

4.  Applicability  to  Waste  Piles 

EPA  is  requiring  that  new  and 
replacement  waste  piles,  and  lateral 
expansions  of  waste  piles,  install, 
operate,  and  maintain  double  liner  and 
leak  detection  systems  (§§  264.251  and 
265.254).  The  Agency  is  extending  the 
double  liner  and  leachate  collection  and 
removal  system  requirements  to  waste 
piles,  as  discussed  in  the  preamble  to 
the  May  29, 1987  proposal  (52  FR  20250), 
because  the  Agency  maintains,  for 
several  reasons,  that  these  units  pose 
threats  similar  to  or  greater  than 
landnils  concerning  leakage  through  the 
top  liner  and  releases  of  hazardous 
constituents.  First,  waste  piles  are  often 
exposed  to  precipitation  for  longer 
periods  of  time  than  landfills.  Many 
owners  or  operators  of  landfills  provide 
an  intermediate  cover  to  minimize 
leachate  generation;  this  practice  is  not 
as  common  for  waste  piles.  Second, 
waste  piles  have  a  higher  potential  for 
equipment-related  damage  than  do 
landfills,  because  equipment  is 
frequently  used  to  add  and  remove 
waste  fi-om  piles  during  these  units’ 
active  lives.  This  increased  equipment 
activity  at  waste  piles  increases  the  risk 
of  damage  to  the  primary  liner  and 
merits  use  of  a  secondary  liner  for  these 
units.  Finally,  waste  piles  typically  have 
much  longer  active  lives  than  landfills: 
Waste  piles  are  typically  used  for  20 
years  or  more,  whereas  landfill  units  are 
more  common  used  for  periods  of  6 
months  to  5  years  before  being  closed. 

Today’s  rule  provides  a  waiver  ft-om 
the  double  liner  and  leachate  collection 
and  removal  system  requirements  for 
certain  waste  piles  that  are  monofills.  In 
the  May  29, 1987  proposal  rule,  EPA 
proposed  a  variance  for  monofills  when 

(1)  the  monofill  contains  only  hazardous 
wastes  fi-om  foundry  furnace  emission 
controls  or  metal  casting  molding  sand, 

(2)  such  waste  do  not  contain 
constituents  which  would  render  the 
wastes  hazardous  for  reasons  other  than 
EP  toxicity  characteristic.  (3)  the 
monofill  has  at  least  one  liner  for  which 


there  is  no  evidence  that  such  liner  is 
leaking,  (4)  the  monofill  is  located  more 
than  a  quarter  mile  from  an  underground 
source  of  drinking  water,  and  (5)  the 
monofill  is  in  compliance  with  generally 
applicable  ground-water  monitoring 
requirements  for  facilities  with  permits. 
The  Agency  proposed  this  waiver  to 
codify  the  language  in  section  3004(o)(3) 
of  RCRA  and  to  be  consistent  with 
regulations  for  landfills  and  surface 
impoundments.  Because  EPA  received 
no  comments  on  this  proposed  waiver,  it 
is  being  finalized  as  proposed  in  today’s 
rule  (§§  264.251(e)(1)  and  265.254(a)). 

Today’s  rules  do  not  affect  the 
existing  exemption  in  §  264.250(c)  and 
now  in  §  265.254  for  certain  indoor 
waste  piles.  These  units  continue  to  be 
excluded  from  today’s  double-liner  and 
leak  detection  requirements  because 
they  contain  no  free  liquids  and  are 
protected  from  precipitation  and  surface 
water  run-on  and  are  therefore  unlikely 
to  have  any  leakage. 

5.  Applicability  to  Land  ’Treatment  Units 

EPA  proposed  a  number  of  leak 
detection  requirements  for  land 
treatment  units  in  the  May  29, 1987 
proposed  rule.  'These  requirements 
included  (1)  a  95-percent  confidence 
level  for  detecting  hazardous 
constituents  in  the  treatment  zone,  (2) 
monitoring  conducted  above  the 
seasonal  high  water  table,  (3)  response 
action  plans,  and  (4)  inspection  of 
unsaturated  zone  monitoring  equipment. 
Today’s  rule  does  not  include  additional 
leak  detection  requirements  for  land 
treatment  units.  ^A  has  concluded  that 
the  current  regulatory  requirements  for 
unsaturated  zone  monitoring  at  land 
treatment  units  are  sufficient  to  ensure 
that  leakage  of  hazardous  constituents 
will  be  detected  at  the  earliest 
practicable  time.  Therefore,  EPA  finds 
that  additional  regulations  for  such  units 
are  not  needed  to  meet  the  statutory 
requirements  of  section  3004(o)(4)  of 
RCRA  for  these  units. 

In  the  preamble  to  the  1987  proposal, 
EPA  noted  that  unsaturated  zone 
monitoring  systems  serve  as  effective 
leak  detection  systems  for  land 
treatment  units.  'The  Agency  received  no 
comments  challenging  this  position  or 
suggesting  more  effective  alternatives. 
The  existing  regulations,  however, 
already  require  imsaturated  zone 
monitoring — i.e..  leak  detection 
systems — at  all  land  treatment  units, 
both  new  and  existing.  Specifically, 

§  §  264.278  and  265.278  contain  detailed 
technical  standards  for  soil  and  soil- 
pore  liquid  monitoring  in  the 
unsaturated  zone  below  the  land 
treatment  imit  to  ensure  detection  of  any 
hazardous  constituents  migrating  out  of 


the  treatment  zone.  Furthermore,  when 
releases  are  detected,  the  owner  or 
operator  of  a  permitted  facility  is 
required  to  modify  operating  procedures 
at  the  land  treatment  unit  to  prevent 
further  release.  EPA  has  implemented 
these  requirements  through  two 
guidance  documents:  “Permit  Guidance 
Manual  on  Hazardous  Waste  Land 
Treatment  Demonstrations’’  and 
“Guidance  Manual  on  Unsaturated  Zone 
Monitoring  for  Hazardous  Waste  Land 
Treatment  Units.’’  After  reviewing 
public  comments  and  its  experience  in 
permitting  land  treatment  units  since  the 
proposal,  EPA  concluded  that  the 
current  regulatory  requirements,  coupled 
with  existing  guidance,  are  sufficient  to 
ensure  that  leak  detection  systems  in 
new  land  treatment  units  are  capable  of 
detecting  releases  at  the  earliest 
practicable  time. 

In  the  May,  1987  proposal,  EPA  did 
not  propose  to  change  the  basic 
regulatory  requirements  for  unsaturated 
zone  monitoring,  but  added  several 
relatively  minor  amendments.  For 
example,  the  proposal  would  have 
added  a  requirement  that  constituents 
migrating  out  of  the  treatment  zone  be 
detected  at  a  95%  confidence  level  and 
that  the  unsaturated  zone  monitoring 
take  place  above  the  seasonal  high 
water  table  as  well  as  below  the 
treatment  zone  (as  the  current  standards 
specify).  EPA  has  concluded  that  these 
minor  changes  are  uimecessary,  either 
to  meet  the  statutory  standard  or  to 
protect  human  healdi  and  the 
environment.  Available  guidance 
documents  already  specify  a  95%  level 
of  confidence  for  monitoring,  and  EPA 
and  the  States  have  successfully 
incorporated  this  standard  into  permits. 
Therefore,  it  is  unnecessary  to  impose 
this  requirement  as  a  matter  of 
regulation.  Similarly,  monitoring  below 
the  seasonal  high  water  table  is  already 
prohibited  by  the  existing  regulations, 
because  monitoring  below  (he  water 
table  would  not  qualify  as  unsaturated 
zone  monitoring.  Therefore,  the 
regulatory  requirement  that  the 
monitoring  be  above  the  seasonal  high 
water  table  is  also  unnecessary. 

Today’s  final  rule  also  does  not 
finalize  requirements  for  a  response 
action  plan  describing  remedial  action  if 
releases  are  detected  in  the  unsaturated 
zone.  EPA  has  concluded  that  a 
response  action  plan  for  permitted  land 
treatment  units  is  superfluous,  because 
the  current  regulations  (§  264.278(g)) 
already  require  facility  owners  or 
operators  to  take  specific  responses  in 
the  case  of  hazardous  constituents 
detected  in  the  unsaturated  zone 
monitoring  system.  EPA  also  notes  that 
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migration  found  in  the  unsaturated  zone 
monitoring  system  would  constitute 
migration  from  die  unit,  and  therefore 
could  be  addressed  by  the  Agency,  if 
necessary,  under  RCRA  corrective 
action  requirements.  Finally,  ERA  notes 
that,  because  of  the  RCRA  land  disposal 
restrictions,  most  if  not  all  hazardous 
waste  land  treatment  units  in  the  future 
will  be  able  to  operate  only  if  wastes 
placed  in  them  meet  applicable 
treatment  standards  before  placement  in 
the  unit  or  if  they  are  granted  a  no* 
migration  variance.  A  unit  granted  «  no- 
migration  variance  that  then  releases 
hazardous  constituents  from  the  unit 
would  have  to  cease  receipt  of 
prohibited  wastes  (§  288.6(f]].  In  this 
case,  a  unit  found  to  be  releasing 
hazardous  constituents  to  the 
unsaturated  zone  would  be  required  to 
cease  operating.  For  these  reasons,  EPA 
has  concluded  that  a  response  action 
plan  is  not  necessary  for  land  treatment 
units. 

A  December  6, 1991  decision  of  the 
United  States  Court  of  Appeals,  District 
of  Columbia  addressed  the  soil-pore 
water  monitoring  requirements  for 
interim  status  land  treatment  facilities 
[Shell  Oil  Company  v.  EPA,  No,  80- 
1532).  As  of  the  date  of  this  rule,  the 
Court's  mandate  was  not  yet  issued  and 
the  regulation  remains  in  place.  The 
Agency  is  still  considering  what 
response  to  take  to  the  Court's  decision. 

C.  Response  to  Leaks 
1.  Action  Leakage  Rate 

The  final  rule  requires  owners  or 
operators  to  establish  one  action 
leakage  rate  (ALR)  for  each  unit  affected 
by  today's  rule  (S§  264.222,  264.252, 
264.302,  265.222,  265.225,  and  265.302). 
The  action  leakage  rate  is  a  leakage  rate 
that  requires  implementation  of  a 
response  action  to  prevent  hazardous 
constituent  migration  out  of  the  unit. 

The  Agency  has  determined,  the  public 
comments  support,  the  need  for  an  ALR 
and  response  actions  that  the  ALR 
triggers.  EPA  believes  that  the  ultimate 
goal  of  the  liner  and  leak  detection 
system  requirements  is  to  prevent  the 
release  of  hazardous  constituents  from 
the  unit,  thereby  protecting  the  ground 
water  and  surface  water.  A  system  in 
place  to  detect  leaks  at  the  earliest 
practical  time  should  be  complemented 
by  early  follow-up  actions  to  effectively 
minimize  the  chance  for  migration  of 
hazardous  constituents  from  the  unit 
Furthermore,  it  is  often  more  effective  to 
address  leaks  within  the  liners  than  to 
later  address  ground-water 
contamination  through  corrective  actioiL 
Today’s  final  rule  requires  owners  or 
operators  to  monitor  file  rate  of  leakage 


into  the  leak  detection  sump  and  to 
determine  whether  the  measured  rate  of 
leakage  over  a  specified  period  of  time 
exceeds  the  action  leakage  rate  (see 
Section  IV.D,  of  the  preamble  for  further 
discussion  of  today’s  monitoring 
requirements).  If  the  owner  or  operator 
determines  that  the  measured  rate  of 
leakage  exceeds  the  ALR,  the  owner  or 
operator  must  notify  EPA  and 
implement  procedures  contained  in  a 
response  action  plan  that  owners  or 
operators  must  prepare  for  units 
affected  by  today's  rule. 

The  proposed  rule  allowed  the  owner 
or  operator  a  choice  in  establishing  an 
action  leakage  rate.  EPA  proposed  to 
specify  an  action  leakage  rate  between 
5-20  gallons/acre/day  (gpad). 
Alternatively,  die  owner  or  operator 
could  propose  a  site-specific  action 
leakage  rate  for  EPA  approval.  The 
proposed  rule  required  owners  and 
operators  to  develop  and  submit  a  plan 
for  responding  to  the  action  leakage 
rate. 

The  proposed  rule  also  required 
owners  and  operators  to  establish  a 
value  and  a  response  action  plan  for  a 
rapid  and  large  leakage  rate  (RLL).  The 
RLL  was  defined  as  the  maximum 
design  leakage  rate  (plus  a  safety  factor) 
that  the  leak  detection  system  can 
remove  under  gravity  flow  conditions 
(i.e.,  without  the  fluid  head  on  the 
bottom  liner  exceeding  one  foot  in 
granular  leak  detection  systems  and 
without  the  fluid  head  exceeding  the 
thickness  of  synthetic  lead  detection 
systems).  EPA  also  considered  in  the 
proposal  the  possibility  of  owners  or 
operators  developing  responses  to 
leakage  rates  between  the  action 
leakage  rate  and  rapid  and  extremely 
large  leakage  rate  (referred  to  as  an 
intermediate  leakage  rate).  In  addition, 
the  Agency  considered  requiring  owners 
or  operators  to  develop  responses  to 
“significant  changes”  in  the  flow  rate 
(EPA  suggested  a  100  gpad  or  25-50 
percent  increase,  whichever  was  larger), 
leakage  that  exceeded  health-based 
concentrations  of  hazardous 
constituents,  and  a  leakage  rate 
exceeding  50  gpad  for  any  one-day 
period.  In  summary,  EPA  discussed  six 
leakage  rates  in  the  proposal  that  could 
trigger  various  response  actions  by 
owners  or  operators. 

Although  no  commenters  objected  to 
the  establishment  of  an  action  leakage 
rate,  EPA  received  many  comments  on 
the  proposed  action  leakage  rate  value. 
Several  commenters  favored  EPA 
setting  an  action  leakage  rate  within  the 
proposed  range  of  5-20  gpad.  Some 
suggested  that  EPA  should  not  finalize  a 
specific  value  within  the  proposed 


range,  but  keep  the  range  of  5-20  gpad 
and  allow  the  permit  writer  to  sel^  a 
specific  value  within  the  range  tonpply 
to  die  unit  Some  commenters  suggest^ 
an  action  leakage  rate  of  50  or  100  gpad. 
Anodier  commenter  suggested  that  EPA 
set  an  action  leakage  rate  at  75  percent 
of  the  proposed  rapid  and  extremely 
large  leakage  rate.  One  commenter 
stated  that  the  action  leakage  rate 
should  be  decreased  over  the  life  of  the 
unit  according  to  a  formula,  thus 
allowing  a  higher  action  leakage  rate 
during  initial  operation  of  the  unit  to 
account  for  presence  of  liquids  in  the 
sump  from  sources  other  than  leaks  (e.g., 
construction  water). 

In  general,  most  commenters  stated 
that  EPA  had  little  or  no  field  data  to  set 
an  action  leakage  rate  within  the 
proposed  range,  and  argued  that  the 
Agency  should  allow  site-specific  action 
leakage  rates  to  be  set  by  &e  permit 
writer,  especially  to  account  for  odier 
potential  sources  of  liquids  in  the  leak 
detection  sump  (e.g.,  soil  liner 
construction  water,  precipitation  during 
construction,  and  ground-water 
infiltration).  Although  the  proposed  rule 
would  allow  site-specific  variances  to 
the  proposed  action  leakage  rate, 
commenters  expressed  concern  that 
EPA  would  not  allow  many  site-specific 
action  leakage  rates.  These  commenters 
claimed  that  site-specific  action  leakage 
rates  based  on  die  design  and  operation 
of  the  unit  should  be  common. 

EPA  also  received  many  comments  on 
other  leakage  rates  that  would  require 
owners  or  operators  to  develop  response 
actions.  Commenters  opposed  using 
“significant  changes”  in  the  flow  rate  or 
health-based  concentrations  of 
hazardous  constituents  in  liquids 
entering  the  detection  sump  to  trigger  a 
response  by  the  owner  or  operator. 
Commenters  felt  that  the  proposed 
“significant  change”  concept  was 
unclear  and  difficult  to  define. 
Commenters  felt  using  leachate  quality 
analysis  at  flow  rates  below  the  rapid 
and  extremely  large  leakage  rate  to 
trigger  a  response  was  costly,  time- 
consuming,  and  provided  no  additional 
environmental  benefit.  These 
commenters  generally  felt  that  liquid 
flow  rates  into  the  detection  sump 
should  be  the  sole  trigger  of  an  owner  or 
operator's  response.  Many  of  these 
commenters  also  disagreed  with  the  use 
of  health-based  levels  (eg.,  maximum 
contaminant  levels)  in  the  leachate  to 
trigger  a  response.  They  argued  that 
EPA's  assumptions  in  proposing  such 
levels  were  overiy  conservative  and 
unrealistic  because  such  Uquid  was  still 
contained  in  the  leak  detection  system 
and  migration  to  the  environment  was 
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controlled  by  the  bottom-liner  and 
drainage  system. 

Many  commenters  maintained  that 
EPA  was  proposing  too  many  leakage 
rates  without  a  clear  distinction 
between  them  as  to  the  differences  in 
response  associated  with  the  leakage. 
These  commenters  claimed  that  some  of 
the  responses  actions  discussed  by  EPA 
in  the  preamble  seemed  to  be  redundant 
for  different  leakage  rates,  and  that 
EPA’s  requirements  were  confusing, 
burdensome,  and  provided  no  additional 
benefit.  As  an  example,  the  commenters 
cited  that  flow  rates  above  the  proposed 
action  leakage  rate  (5-20  gpad]  would 
trigger  many  of  the  same  responses  that 
exceedance  of  other  leakage  rates,  such 
as  the  rapid  and  extremely  large  leakage 
rate  (an  example  in  the  preamble 
showed  a  RLL  of  3000  gpad]  or 
significant  change  in  leakage  rate, 
would  mandate.  Some  of  these 
commenters  stated  that  leakage  rates 
less  than  the  rapid  and  extremely  large 
rate  did  not  necessarily  indicate  a 
failure  of  the  top  liner,  and  that  leakage 
would  still  be  contained  within  the  unit 
by  the  bottom  liner.  Therefore,  they  felt 
that  the  Agency  should  not  stipulate 
excessive  and  redundant  responses  on 
the  part  of  owners  or  operators  for 
leakage  rates  that  do  not  pose 
environmental  concerns. 

EPA  requested  and  received  field  data 
on  actual  leakage  rates  from 
commenters  on  the  proposed  rule,  and 
obtained  additional  data  from  more 
recent  studies  of  leakage  rates  through 
top  liners  at  land  disposal  units. 
However,  these  data  are  limited  and 
furthermore,  indicate  that  a  portion  of 
units  (>25%)  with  CQA  could  exceed  20 
gpad,  the  highest  end  of  the  proposed 
range  for  action  leakage  rates. 
Therefore,  the  Agency  agrees  with 
commenters  that  existing  field  data  do 
not  support  establishment  of  an  action 
leakage  rate  within  the  proposed  range 
of  5-20  gpad  for  all  units. 

In  response  to  EPA’s  request  for 
comments  on  the  appropriateness  of  the 
proposed  range  for  surface 
impoundments,  commenters  argued  that 
it  was  inappropriate  for  the  Agency  to 
set  the  same  action  leakage  rate  for 
landfills  and  surface  impoundments  and 
that  the  Agency  should  take  into 
account  the  type,  size,  and  operation  of 
the  unit  when  establishing  an  action 
leakage  rate.  EPA  agrees  with  the 
commenters  that  the  size,  type,  and 
operation  of  the  unit  should  be 
accounted  for  in  establishing  a  leakage 
rate  that  will  trigger  a  response  by  the 
owner  or  operator,  and  that  a  standard 
leakage  rate  value  for  all  units  is  not 
appropriate  at  this  time. 


In  addition,  EPA  acknowledges 
commenters*  concerns  about  the 
proposed  number  of  leakage  rates 
triggering  a  response  by  the  owner  or 
operator,  and  the  lack  of  distinction 
among  them  for  purposes  of 
implementation.  To  simplify  the  final 
rule,  EPA  has  chosen  to  establish  one 
leakage  rate  that  will  trigger  a  response 
by  the  owner  or  operator,  account  for 
the  site-specihc  design  of  the  unit,  and 
indicate  signiHcant  evidence  that  there 
is  problematic  leakage  through  the  top 
liner  that  mandates  a  response.  EPA  is 
requiring  owners  or  operators  to 
propose  an  action  leakage  rate  for  each 
unit  subject  to  today's  rule  based  on  an 
approach  that  is  similar  to  the  proposed 
dehnition  of  the  rapid  and  extremely 
large  leakage  rate.  That  is,  owners  or 
operators  must  calculate  an  action 
leakage  rate  based  on  the  maximum 
design  leakage  rate  that  the  leak 
detection  system  can  remove  without 
the  fluid  head  on  the  bottom  liner 
exceeding  one  foot.  This  leakage  rate 
must  account  for  an  adequate  margin  of 
safety  for  uncertainties  in  design, 
construction,  and  operation  of  the  leak 
detection  system.  The  action  leakage 
rate  must  not  be  greater  than  the  flow 
capacity  of  the  drainage  layer  in  order 
to  assure  detection  of  leaks  (e.g.,  if  the 
ALR  is  500  gpad  and  the  flow  capacity  is 
400  gpad  then  the  ALR  would  never  be 
exceeded  no  matter  how  large  the  leak). 
The  action  leakage  rate  shoudd  always 
be  less  than  or  equal  to  the  pumping 
capacity  of  the  leak  detection  sump 
since  the  pumping  capacity  is  required 
to  be  greater  than  the  maximum  leak 
detection  system  flow  rate  under  which 
gravity  flow  conditions  prevail  (i.e.,  to 
prevent  liquids  from  baling  up  into  the 
drainage  layer).  If  the  owner  or  operator 
determines  that  the  action  leakage  rate 
is  exceeded,  the  owner  or  operator  must 
implement  the  procedures  contained  in 
the  response  action  plan. 

EPA  believes  that  flow  rates  in  excess 
of  the  action  leakage  rate  indicate  a 
major  localized  or  general  failure  of  the 
top  liner,  thus  increasing  the  potential 
for  a  buildup  of  head  on  the  bottom  liner 
and  increasing  the  potential  for 
migration  of  hazardous  constituents  into 
the  bottom  liner.  For  this  reason,  it  is 
necessary  to  maintain  leak  detection 
flow  rates  below  the  action  leakage  rate 
and  for  the  owner  or  operator  to  take 
response  actions  for  leaks  greater  than 
the  action  leakage  rate. 

Under  today’s  rule,  as  in  the  May  29, 
1987  proposal,  the  owner  or  operator 
must  propose  an  action  leakage  rate 
based  on  calculations  of  the  maximum 
flow  capacity  of  the  leak  detection 
system  design  so  as  not  to  exceed  one 


foot  head  on  the  bottom  liner  (called 
rapid  and  extremely  large  leak  in  the 
proposal).  The  proposal  background 
dociunent  "Liner  and  Leak  Detection 
Rule  Background  Document",  (EPA/ 530- 
SW-87-015,  May  1987)  presented  a 
number  of  mathematical  models  for 
making  such  a  determination.  Ail  of 
these  models  are  based  on  Darcy’s  Law 
for  non-turbulent  flow  through  saturated 
media.  Of  these  models,  the  Agency 
finds  that  the  following  formula  for  flow 
originating  through  a  hole  in  the  liner  is 
the  most  likely  leak  scenario  for  a 
geomembrane  liner: 

Q=k.h,tana.B 

where 

Q=flow  rate  in  the  leak  detection  system 
(drainage  layer], 
h=head  on  the  bottom  liner, 
k=:hydraulic  conductivity  of  the  drainage 
medium, 

a = slope  of  the  leak  detection  system, 

B= width  of  the  flow  in  the  leak  detection 
system,  perpendicular  to  the  flow. 

Using  this  formula,  the  Agency 
calculated  the  maximum  flow  rates 
using  the  minimum  speciflcations  in 
today’s  rule:  1%  slope,  and  IX 10"*  cm/ 
sec  hydraulic  conductivity  for  surface 
impoundments  and  lxiO“*cm/sec 
hydraulic  conductivity  for  landfills  and 
waste  piles.  Assuming  that  the  head  is  1 
foot  and  the  width  of  flow  (B)  is  100  feet, 
the  results  show  maximum  flow  rates  of 
2,100  gpad  for  surface  impoundments 
and  210  gpad  for  landfills  and  waste 
piles.  Using  a  safety  factor  of  two,  as 
suggested  in  the  proposed  rule 
preamble,  yields  about  1,000  gpad  for 
surface  impoundments  and  100  gpad  for 
landfills  and  waste  piles  as  the  Agency 
recommended  action  leakage  rates. 
Because  this  calculation  used  the 
minimum  technical  requirements  and 
other  design  assumptions  to  maximize 
potential  head  on  the  bottom  liner,  the 
Agency  believes  that  the  units  meeting 
the  minimum  technical  requirements 
would  not  require  action  leakage  rates 
below  100  gpad  for  landfllls  and  waste 
piles  and  1000  gpad  for  surface 
impoundments.  The  final  background 
document  on  action  leakage  rates 
("Action  Leakage  Rates  for  Leak 
Detection  Systems,"  January  1992) 
provides  further  discussion  and 
background  on  these  recommended 
action  leakage  rates.  As  discussed 
earlier  in  the  preamble,  this  document  is 
available  from  the  docket  for  this  rule  or 
from  NTIS,  U.S.  Department  of 
Commerce. 

While  EPA  recommends  the  above 
action  leakage  rates  for  the  minimum 
design  specifications,  the  Agency 
recognizes  that  a  number  of  site-specific 
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factors  affect  the  maximum  flow 
capacity  of  a  leak  detection  system,  and 
owners  or  operators  may  want  to 
propose  alternative  action  leakage  rates. 
For  example,  the  leak  detection  system 
design  may  be  different  than  the 
minimums  specified  in  today's  rule.  As 
indicated  above  and  in  the  background 
document,  hydraulic  conductivity  is  a 
factor  that  significantly  affects  the  flow 
capacity  of  the  system.  The  Agency 
believes  that  leak  detection  systems 
with  greater  hydraulic  conductivities 
would  have  higher  action  leakage  rates. 
In  additional,  owners  or  operators  may 
have  information  to  justify  a  different 
width  of  flow  in  the  above  calculation. 
Owners  or  operators  also  may  justify  a 
higher  action  leakage  rate  by  using  a 
different  formula  or  model.  While  the 
Agency  recommends  the  use  of  the 
above  model  for  defining  the  maximum 
flow  capacity  of  the  leak  detection 
system  and  action  leakage  rate,  EPA 
recognizes  that  there  may  be  alternative 
models  available  now  or  in  the  future 
that  may  more  accurately  predict  system 
flow  capacity  to  justify  higher  action 
leakage  rates.  Therefore,  owners  or 
operators  may  propose  to  use  an 
alternative  model  that  they  believe  more 
accurately  predicts  the  maximum  flow 
capacity  of  the  leak  detection  system. 
Further,  owners  or  operators  may  want 
to  do  a  flow  (pump)  test  on  the  leak 
detection  system  to  show  actual  flow 
capacity,  which  may  justify  a  higher 
action  leakage  rate.  Finally,  the  owner 
or  operator  may  have  flow  rate  data  on 
similarly  designed  units  to  use  to  justify 
a  different  level.  As  more  and  more 
units  are  built,  the  Agency  as  well  as 
owners  or  operators  will  develop  a 
better  data  base  that  may  be  used  to 
establish  appropriate  action  leakage 
rates. 

For  facilities  seeking  a  permit,  the 
action  leakage  rate  will  be  set  after  the 
Regional  Administrator  reviews  the  rate 
proposed  by  the  owner  or  operator  in 
either  the  facility’s  part  B  permit 
application  or  permit  modification,  for 
interim  status  facilities,  the  owner  or 
operator  must  submit  a  proposed  action 
leakage  rate  for  the  affected  unit  to  the 
Regional  Administrator  60  days  prior  to 
the  receipt  of  waste  in  the  unit.  The 
Regional  Administrator  will  either 
approve,  modify,  or  deny  the  proposed 
leakage  rate.  The  Regional 
Administrator  may  extend  the  review 
period  to  evaluate  the  owner  or 
operator's  proposed  action  leakage  rate 
for  up  to  30  more  days.  If  none  of  these 
actions  occur  within  60  days  (or  if  the 
review  period  is  extended,  within  90 
jays),  the  proposed  rate  can  be 
considered  approved. 


Owners  and  operators  of  units 
affected  by  today’s  rule  must  monitor 
the  leak  detection  sump  and  use  the 
monitoring  information  to  determine  if 
the  action  leakage  rate  has  been 
exceeded.  The  Final  rule  sets  forth  the 
procedures  owners  or  operators  must 
use  in  determining  whether  the  action 
leakage  rate  has  been  exceeded 
§  §  264.222(b).  264.252(b).  264.302(b). 
265.222(c).  265.255(c).  and  265.302(c)).  To 
calculate  the  flow  rate  into  the  leak 
detection  sump,  owners,  or  operators 
must  convert  flow  rate  data  into  an 
average  daily  flow  rate  per  acre  (i.e., 
gpad)  for  each  leak  detection  sump.  This 
calculation  must  be  performed  weekly 
during  the  active  life  and  closure  period 
of  the  unit,  unless  the  Regional 
Administrator  approves  otherwise. 

Upon  closure  (installation  of  the  final 
cover  for  the  unit),  owners  or  operators 
will  monitor  the  leak  detection  sump 
monthly,  or  in  some  cases  quarterly  or 
semi-annually  (see  Section  IV.D.  for 
further  discussion).  While  on  a  monthly 
monitoring  schedule,  owners  or 
operators  will  have  to  convert  the 
monitoring  data  to  an  average  daily  flow 
rate  to  determine  if  the  action  leakage 
rate  has  been  exceeded.  If  an  owner  or 
operator  is  monitoring  quarterly  or  semi¬ 
annually  no  calculations  are  needed 
unless  liquids  are  detected  in  the  sump 
above  the  pump  operating  level,  in 
which  case  the  owner  or  operator  must 
resume  monitoring  the  sump  on  a 
monthly  basis.  Such  an  owner  or 
operator  would  then  have  to  convert 
monitoring  data  to  an  average  daily  flow 
rate  per  acre  for  the  purpose  of 
determining  if  the  action  leakage  rate 
has  been  exceeded. 

2.  Response  Action  Plan 

The  final  rule  requires  owners  or 
operators  of  affected  units  to  develop  a 
response  action  plan  for  leaks  exceeding 
the  action  leakage  rate  §  §  264.223, 
264.253,  264.304,  265.223,  265.259.  and 
265.303).  The  response  action  plan  is  a 
site-specific  plan  that  the  owner  or 
operator  develops  to  address  leakage 
through  the  top  liner  to  assure  that  it 
does  not  migrate  out  of  the  unit.  It  is 
based  on  an  assessment  of  the 
capability  of  the  total  design, 
construction,  and  operation  of  the  unit 
rather  than  of  individual  components  of 
the  unit. 

The  majority  of  commenters  on  the 
proposed  response  action  plan 
requirements  stated  that  there  were  too 
many  potential  triggers  (i.e.,leakage 
rates)  that  the  response  action  plan  must 
potentially  address  in  the  proposed  rule. 
These  commenters  argued  that  these 
trigger  levels  lacked  distinction  as  to  the 
responses  they  would  necessitate.  Other 


commenters  felt  that  the  response  action 
plan  requirements  were  confusing  and 
inconsistent  in  certain  cases.  The 
commenters  noted  that  many  of  the 
response  actions  for  leaks  above  the 
proposed  rapid  and  extremely  large 
leakage  rate  were  similar  to  actions  for 
leaks  above  the  proposed  action  leakage 
rate.  In  response  to  these  comments, 

EPA  has  simplified  and  clarified  the 
response  action  requirements  in  today's 
final  rule. 

The  Final  rule  specifies  minimum 
response  actions  that  the  owner  or 
operator  must  take  when  the  owner  or 
operator  determines  that  the  action 
leakage  rate  has  been  exceeded.  The 
minimum  response  actions  are  included 
in  the  response  action  plan  that  the 
owner  or  operator  must  prepare. 
Although  minimum  response  actions  are 
required  to  be  jn  the  response  action 
plan,  the  content  of  a  response  action 
plan  is  determined  by  site-specific 
factors.  The  minimum  responses 
required  under  today’s  rule  are  typical 
of  response  action  plans  EPA  has 
identified  at  operating  facilities  and 
incorporate  comments  EPA  received  on 
the  proposed  response  action  plan 
requirements.  Although  today’s  rule  only 
requires  the  owner  or  operator  to  initiate 
response  actions  upon  exceedance  of 
the  action  leakage  rate,  owners  or 
operators  may  want  to  implement  some 
types  of  response  actions  for  leakage 
rates  less  than  the  action  leakage  rate, 
because  these  actions  will  lower  the 
probability  that  leakage  will  exceed  the 
action  leakage  rate  and  trigger  today’s 
final  response  action  requirements. 

An  owner  or  operator’s  response 
action  plan  must  include  notifying  EPA 
within  7  days  that  the  action  leakage 
rate  has  been  exceeded.  EPA  received 
no  comments  on  the  proposed 
notification  requirement  and  thus,  is 
finalizing  this  requirement.  The  Agency 
is  also  requiring  that  the  owner  or 
operator  submit  a  preliminary  written 
assessment  to  the  Regional 
Administrator  within  14  days  of  the 
determination  as  to  amount  and  source 
of  the  liquids  in  the  detection  sump, 
information  on  possible  size,  location, 
and  cause  of  the  leak,  and  any 
immediate  and  short  term  actions  the 
owner  or  operator  will  take  (e.g., 
additional  pumping  and  removal  of  the 
leachate,  changes  in  operating  practices 
to  reduce  the  leakage).  As  stated  above, 
the  Agency  believes  that  exceedance  of 
the  action  leakage  rate  is  significant  and 
indicates  a  major  localized  or  general 
failure  of  the  top  liner,  thus  increasing 
the  potential  for  a  buildup  of  head  on 
the  bottom  liner  and  increasing  the 
potential  for  migration  of  hazardous 
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constituents  into  the  bottom  liner  and 
out  of  die  unit.  For  this  reason,  the 
Agency  must  be  notified  and  given  a 
preliminary  assessment  of  the  actions 
taken  by  the  owner  or  operator. 

The  focus  of  the  response  action 
requirements  for  flow  rates  above  the 
action  leakage  rate  is  the  degree  and 
schedule  of  what  remediation,  if  any,  is 
needed  to  reduce  the  leakage  to  the 
action  leakage  rate.  The  flnal  rule 
requires  that  owners  or  operators 
identify  the  location,  size,  and  cause  of 
the  leakage,  and  sample  and  analyze  the 
leachate  present  in  the  detection  sump. 
EPA  believes  that  analyzing  the 
leachate  is  necessary  as  part  of 
determining  the  response  needed  to 
reduce  the  leakage  to  below  die  action 
leakage  rate.  For  example,  such 
information  may  be  useful  in  locating  a 
leak  at  sites  where  different  wastes  are 
disposed  of  in  diflerent  cells.  The  owner 
or  operators’s's  response  action  plan 
must  discuss  whether  wastes  should  be 
removed  to  locate  and  repair  the  leak, 
whether  repairs  or  controls  will  be  used 
to  minimize  the  leakage,  and  if  so, 
whether  opierationai  changes,  such  as 
reduction  or  cessation  of  waste  receipt, 
or  partial  or  final  closure  of  the  unit,  will 
be  implemented,  and  if  so,  what  types. 

Today’s  rule  clarifies  whm  the  owner 
or  operator  most  submit  a  report 
documenting  the  response  actions  taken 
concerning  leakage  above  die  action 
leakage  rate.  The  final  role  requires  that 
the  owner  or  operator  submit  a  report-  to 
the  Regional  Administrator  describing 
how  effective  the  response  actions  have 
been  in  reducing  the  leakage  below  the 
action  leakage  rate  and  preventing 
migration  of  hazardous  constituents  out 
of  the  mat  within  30  days  of  exceeding 
the  action  leakage  rate.  The  final  rule 
also  requires  that  the  owner  or  operator 
continue  to  submit  these  reports 
monthly  as  long  as  the  action  leakage 
rate  is  exceeded. 

EPA  received  several  comments  on 
the  proposed  response  action 
submission  and  approval  process. 
Several  commenters  expressed  concern 
over  possible  delays  associated  with 
requiring  a  response  action  plan  before 
receipt  of  waste.  EPA  received 
comments  both  supporting  and  objecting 
to  submittal  of  the  response  action  plan 
as  part  of  the  permit  application 
process.  One  commenter  suggested  that 
the  response  action  plan  for  both 
leakage  rates  above  the  rapid  and 
extremely  large  leakage  rate  and 
leakage  rates  above  the  proposed  action 
leaka^  rate  but  below  the  rapid  and 
extremdy  large  leakage  rate  should  be 
submitted  as  part  of  tte  permit 
application.  Another  commenter  argued 


against  submittal  as  part  of  the  permit 
application.  The  commenter  stated  that 
the  bottom  liner  system  can  contain 
leakage  rates  in  excess  of  the  rapid  and 
extremely  large  leakage  rate  until  the 
response  action  plan  is  approved,  and 
that  such  liquid  would  not  migrate  very 
far  into  the  bottom  liner  before  the 
response  action  plan  was  approved. 

Unlike  the  proposed  rule,  foe  final  rule 
requires  owners  or  operators  to  submit 
only  one  response  action  plan  for 
leakages  exceeding  foe  action  leakage 
rate.  Although  EPA  acknowledges  that 
foe  bottom  liiier  will  provide  initieil 
containment  of  any  leakage  into  foe  leak 
detection  system,  EPA  still  feels  that 
leakage  above  tiie  action  leakage  rate  is 
an  indication  of  a  significant  problem 
with  foe  unit  The  Agency  believes  that 
a  response  action  plan  is  necessary 
before  receipt  of  foe  waste  into  a  unit  to 
assure  that  there  is  both  a  commitment 
and  an  instrument  m  place  to  initiate 
responses  upon  exceedance  of  the 
action  leakage  rate,  before  leaks  can 
potentially  migrate  out  of  foe  unit 

The  fin^  nde  requhres  that  new 
hazardous  waste  management  facilities 
submit  their  response  action  plans  and 
have  them  approved  as  part  of  foe 
permit  appliration  {wocess.  Permitted 
facilities  must  submit  foe  plan  as  part  of 
a  permit  modification  according  to  foe 
procedures  in  S  ^.42.  Consistent  wifo 
foe  minimum  tedmology  notification 
requirements  of  RCRA  section  3015  for 
surface  impoundments  and  landfills, 
owners  and  operators  of  units  at  interim 
status  facilities  subject  to  today’s  leak 
detection  system  rules  are  required  to 
submit  a  response  action  plant  in 
conjunction  wifo  foe  proposed  action 
leakage  rate  60  days  prior  to  receiving 
waste  into  foe  unit. 

D.  Monitoring  and  Inspection 
Requirements 

In  today’s  final  rule,  EPA  is 
promulgating  several  minor  amendments 
to  monitoring  and  inspection 
requirements  for  new  and  replacement 
landfills,  surface  impoundments,  and 
waste  piles,  and  lateral  expansions  of 
these  units.  These  amendments  add 
inspection  requirements  for  leak 
detection  systems  (§|  264.226,  264.254, 
264.303,  265.220.  265.260,  and  265.304). 
Specifically,  today's  rule  requires 
facility  owners  and  operators  to  monitor 
the  sumps  in  le^  det^tion  systems  for 
foe  presence  of  liquids  in  tiie  sumps  and 
record  foe  amount  of  liquid  removed 
from  foe  sumps.  Under  §  §  264.222(b), 
264.252(b),  264.302(b),  265.222(c), 
285.255(c},  and  266.302(c),  owners  or 
operators  must  calculate  foe  average 
daily  flow  rats  iii-gpad  fiw  each  teaA 
detection  system  sump  on  a  weeldy 


basis  during  foe  active  life  and  monthly 
during  foe  post-closure  period,  when 
monthly  monitoring  is  required,  to 
determine  if  foe  action  leakage  rate  has 
been  exceeded. 

In  the  May  29, 1987,  proposal,  EPA 
proposed  to  require  daily  monitoring  of 
the  leak  detection  system  sump  during 
foe  active  life  of  the  units,  and  weekly 
monitering  during  the  post-closure 
period.  EPA  received  several  comments 
on  foe  issue  of  foe  frequency  of  leak 
detection  system  sump  monitoring 
requirements.  Among  those  who 
commented,  several  objected  to  the 
requirement  for  leak  detection  system 
sump  measurement  on  a  daily  basis 
during  the  active  Hfe  because  (1)  not  all 
facilities  are  operational  on  weekends 
and  holidays,  and  (2)  foe  payment  of 
overtime  rates  to  personnel  for 
monitoring  activities  on  weekends  and 
holidays  would  be  a  significant  flnancial 
burden.  Other  commenters  stated  that  It 
would  be  diflicuH  to  monitor  many 
sumps  on  a  daily  basis,  especially  large 
sumps  or  facilities  wifo  small  leakage 
rates.  One  commenter  suggested 
monthly  monitoring  of  foe  leak  detection 
sump.  Most  of  these  commenters 
suggested  that  monitoring  foe  sump 
we^ly  during  foe  active  life  was 
sufficient  to  determine  exceedance  of  an 
action  leakage  rate. 

EPA  maintains  that  precipitation  or 
other  events  may  lead  to  large  heads  on 
foe  bottom  liner  over  a  period  of  a  week, 
and  that  monthly  monitoring  of  foe  sump 
during  foe  active  life  is  insufficient  for 
observing  changes  in  liquid  levels  in  foe 
sump  that  may  necessitate  action  on  foe 
part  of  foe  owner  or  operator.  However, 
EPA  agrees  with  commenters  that  daily 
monitoring  of  foe  sumps  is  excessive 
given  foat  foe  Agency  has  redefined  foe 
action  leakage  rate  that  triggers  a 
response  action.  Thus,  EPA  has  changed 
foe  requirement  from  daily  monitoring  of 
foe  leak  detection  system  sump  to 
require  weekly  monitoring  during  foe 
active  life  and  closure  period.  As 
discussed  eariier,  EPA  has  also  changed 
foe  requirement  from  daily  removal  of 
accumulated  liquids  in  foe  sump  to  a 
reqoir«nent  to  remove  liquids  from  foe 
sump  as  necessary  to  minimize  head  on 
foe  bottom  liner  ({  S  264.221(c)(3). 
264.251(c)(4),  254.301(e)(4),  »5.221(a), 
265.254(a).  and  265.301(a)). 

Two  commenters  also  objected  to  foe 
requirement  to  monitor  foe  leak 
detection  system  sump  weekly  during 
post-closure.  These  commenters  stated 
that  menfoly  monitoring  would  be 
sufficient  because  foe  elimination  of 
liquids  fixnn  incident  precipitation  and 
foe  reductfon  of  drainage  wastes 
will  result  in  insignificant  leadiate 
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generation  in  the  years  following 
closure.  These  commenters  stated  that 
monitoring  should  be  conducted 
monthly  or  quarterly  and  more  often 
only  if  the  volumes  of  liquid  in  the  sump 
increased. 

EPA  acknowledges  that  leachate 
generation  should  decrease  in  the  years 
following  closure  of  the  unit,  due  to  the 
effectiveness  of  the  final  cover.  In 
response  to  comments  received  on  this 
issue,  EPA  is  allowing  owners  or 
operators  to  conduct  monthly 
monitoring  of  the  sump  after  the  final 
cover  is  installed  on  the  imit 
(§§  264.226(d).  264.303(c).  265.226(c),  and 
265.304(a)).  The  Agency  has  also 
decided  in  the  final  rule  to  allow  owners 
or  operators  to  conduct  quarterly 
monitoring  of  the  sumps  during  post¬ 
closure,  if  the  liquid  levels  in  the  sump 
stay  below  the  pump  operating  level  for 
two  consecutive  months,  and/or  semi¬ 
annual  monitoring  of  the  sumps  if  the 
liquid  level  in  the  sump  stays  below  the 
pump  operating  level  for  two 
consecutive  quarterly  inspections. 
However,  if  pumping  is  required  to 
remove  liquids  from  the  leak  detection 
sump  (i.e.,  liquids  above  the  operating 
level  of  the  sump)  at  any  time  during 
quarterly  or  semi-annual  inspections, 
owners  or  operators  must  increase  their 
monitoring  to  a  monthly  or  quarterly 
basis,  respectively.  However,  the 
Agency  acknowledges  that  in  some 
cases  the  levels  may  vary  at  facilities 
depending  on  the  design  and  geometry 
of  the  sump  and  the  type  of  pump  used. 

The  “pump  operating  level”  is  a  level 
proposed  by  the  owner  or  operator  and 
approved  by  the  Regional  Administrator 
based  on  sump  dimensions,  pump 
activation  levels,  and  a  level  that  avoids 
backup  of  liquids  (from  the  sump  and 
drainage  tile  or  pipes)  into  the  drainage 
layer. 

Today’s  rule  requires  the  owner  or 
operator  to  monitor  for  and  record  the 
presence  and  level  of  liquids  present  in 
each  leak  detection  sump,  as  well  as  the 
amount  of  liquids  removed  from  the 
sump,  to  determine  the  leakage  rate 
through  the  top  liner.  The  leachate 
volume  in  the  sump  typically  will  be 
determined  by  measuring  the  liquid 
level  in  the  sump.  The  leachate  volume 
removed  from  the  sump  can  be 
determined  by  collecting  (in  containers, 
tanks,  etc.)  and  measuring  the  quantity 
of  liquid  pumped  out  of  the  sump  or, 
alternatively,  by  installing  flow-metering 
equipment  to  record  the  volumes.  A 
third  option  is  to  install  a  device  to 
measure  inflow  into  the  sump,  for  those 
units  where  the  sump  is  located  outside 
the  imit;  this  may  be  a  weir  or  pump  at 
the  sump  inflow  pipe.  The  leakage  rate 


is  to  be  calculated  as  the  volume  of 
liquid  entering  the  sump  over  a  period  of 
time  divided  by  the  time  and  then  also 
divided  by  the  unit  area  served  by  the 
sump. 

EPA  is  today  requiring,  as  proposed, 
that  the  measured  leakage  rate  in  each 
sump  in  the  leak  detection  system  be 
used  for  determining  whether  the  action 
leakage  rate  for  the  unit  has  been 
exceeded.  EPA  received  several 
comments  on  this  requirement.  These 
commenters  maintained  that  a  variance 
from  the  action  leakage  rate  should  be 
available  when  it  can  be  demonstrated 
that  liquid  in  the  leak  detection  system 
is  from  a  source  other  than  leakage 
through  the  top  liner.  EPA  acknowledges 
that  the  actual  leakage  rate  through  the 
top  liner  may  be  different  (larger  or 
smaller)  than  the  measured  leakage  rate 
at  the  sump  depending  on:  (1)  The 
collection  efficiency  of  the  system  and 
(2)  the  presence  of  water  in  the  leak 
detection  system  from  construction, 
ground-water  infiltration,  consolidation 
of  compacted  soil  liners,  or  additional 
sources  of  liquid  other  than  leakage. 
However,  owners  and  operators  may 
consider  these  other  sources  of  liquid 
when  determining  an  action  leakage  rate 
that  is  appropriate  for  their  unit  and  in 
developing  their  response  action  plan. 

Today’s  final  rule  makes  several 
technical  amendments  to  the  general 
inspection  requirements  and  operating 
record  requirements  for  imits  affected 
by  today’s  rule.  EPA  today  is  amending 
§  264.15  by  correcting  an  earlier 
oversight  by  adding  requirements  to 
inspect  hazardous  waste  tanks  as 
required  by  §  §  264.193  and  264.195 
(today’s  amendments  also  remove  two 
erroneous  cross-references — §§  264.194 
and  264.253 — from  §  264.15).  Section 
265.15  is  being  amended  by  adding 
today’s  inspection  requirements  for 
units  at  interim  status  facilities  under 
§§  265.260,  265.278,  and  265.304.  EPA  is 
also  today  making  technical  changes  to 
the  operating  record  requirements  for 
imits  affected  by  today’s  rule  at 
permitted  and  interim  status  facilities  in 
§§  264.73  and  265.73.  These  sections 
have  been  modified  to  reference 
recordkeeping  requirements  for 
permitted  tank  facilities  (in  §  §  264.191, 
264.193,  and  264.195)  and  interim  status 
tank  facilities  (in  §S  265.191,  265.193, 
and  265.195). 

E.  Construction  Quality  Assurance 

EPA  today  is  promulgating 
construction  quality  assurance 
requirements  (CQA)  for  all  new 
landfills,  surface  impoundments,  and 
waste  piles,  and  replacements  and 
lateral  expansions  of  such  units  to  the 
extent  they  are  afiected  by  the  double¬ 


liner  system  and  leak  detection  system 
requirements  in  today’s  rule.  Today’s 
CQA  requirements  also  apply,  to  the 
extent  they  are  relevant  to  units  built 
under  variances  granted  under 
§§  264.221,  264.251,  264.301,  265.221, 
265.254,  and  265.301.  The  Agency  has 
concluded  that  CQA  is  integral  to 
ensure  the  proper  construction, 
operation,  and  design  of  double-liner 
and  leak  detection  systems  and  the 
closure  of  land  disposal  units.  The  CQA 
requirements  being  issued  incorporate 
standard  engineering  practices  and 
common  hazardous  waste  management 
industry  practices  that  have  already 
been  proven  to  ensure  that  the  design 
and  performance  standards  of  today’s 
final  rule  are  met. 

EPA  is  today  promulgating  CQA 
requirements  applicable  to  foundations, 
dikes,  low-permeability  soil  liners, 
geomembranes,  leachate  collection  and 
removal  systems,  leak  detection 
systems,  and  final  covers. 

The  Agency  has  conducted  a  number 
of  studies  that  outline  the  need  for  CQA. 
In  1983,  EPA  conducted  a  study 
assessing  existing  technology  for  liner 
installation  at  hazardous  waste  land 
disposal  facilities  (“Liner  and  Leak 
Detection  Rule  Background  Document’’, 
1987).  The  data  base  used  in  the  study 
consisted  of  information  from  the 
literature  supplemented  by  data 
collected  through  40  interviews  with 
technical  experts  in  industry.  State 
regulatory  agencies,  trade  and 
professional  associations,  research 
organizations,  and  waste  management 
companies.  This  study’s  conclusions 
were:  (1)  Construction-related  problems 
during  liner  system  installation 
constituted  one  of  the  major  causes  of 
liner  system  failure  and  (2)  a  rigorous 
CQA  program  could  have  identified  and 
corrected  many  of  the  problems  that 
contributed  to  such  failure.  The  study 
also  concluded  that  construction 
techniques  that  were  available  at  that 
time  could  be  used  to  install 
geomembrane  and  clay  liner  systems 
that  met  the  Agency’s  performance 
standards  for  liner  systems.  However, 
the  study  noted  that  a  comprehensive 
monitoring  and  audit  program  during 
construction  would  be  needed  to  attain 
the  Agency’s  performance  standards  for 
liner  systems. 

In  1985,  EPA  conducted  another  study 
to  supplement  existing  information  on 
liner  performance  (“Liner  and  Leak 
Detection  Rule  Background  Document”, 
1987).  This  study  was  designed  to 
evaluate  the  factors  that  contributed  to 
successes  and  failures  at  27  landfills  and 
surface  impoundments  selected  for  case 
studies.  The  results  of  this  study  showed 
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that  there  ware  two.  main  elementa 
related  to  successful  liner  installation. 
The  first  element  was  a  proper 
conceptual  approach  applied  to  all 
stages  of  unit  construction,  use,  and 
closure,  including  design,  material 
selection,  contractor  selection,  liner 
system  installation,  facility  operation, 
and  final  cover  design  and  installation. 
The  second  element  was  the  extensive 
use  of  formal  CQA  programs  to  ensure 
that  the  components  of  the  unit  were 
constructed  properly  in  all  stages  of  a 
unit's  construction.  The  report  stated 
that  a  CQA  program  resulted  in  a  better 
constructed  liner  system. 

EPA  data  show  ^e  performance  of 
double  liner  systems  and  leachate 
collection  and  removal /leeik  detection 
systems  is  greatly  enhanced  when  CQA 
procedures  are  implemented.  The 
implementation  of  CQA  procedures 
results  in  increased  leachate  collection 
efficiency  and  reduces  leakage  through 
both  synthetic  and  compacted  soil 
liners.  For  example,  information 
compiled  in  a  recent  report  (“Action 
Leakage  Rates  for  Leak  Detection 
Systems”,  January,  1992)  showed  that 
from  a  ^oup  of  landfills  with 
geomembrane  only  top  liners,  8  of  11 
landfill  cells  showed  leakage  rates 
below  20  gpad  when  good  CQA  was 
implemented,  as  opposed  to  only  1  of  5 
landfill  cells  where  CQA  was  not 
implemented. 

With  the  improved,  consistent, 
performance  of  the  double  liner  and 
leachate  collection  and  removal  system 
come  significant  environmental  and 
practical  benefits.  The  resultant 
reduction  in  leakage  rates  through  the 
top  and  bottom  liners  reduces  the  threat 
of  migration  of  hazardous  constituents 
to  ground  water,  as  is  called  for  by 
section  3004(o]  of  RCRA.  The  use  of 
CQA  also  may  result  in  fewer  costly 
repairs  to  land  disposal  units  after 
waste  has  been  received,  fewer 
occasions  when  an  action  leakage  rate 
is  exceeded  and  implementation  of 
response  action  plans  is  necessary,  and 
a  diminished  long-term  need  for 
corrective  action. 

Today’s  requirements  for  CQA  add  a 
framework  for  requirements  already 
established  in  the  regulations  for  CQA 
for  permitted  landfiU,  surface 
impoundment,  and  waste  pile 
construction.  Current  requlations  for 
these  units  (§§  264.226,  264.254,  and 
264.303]  already  specify  that  synthetic 
and  soil  liners  be  inspected  for 
uniformity,  damage,  and  imperfections 
during  and  inune^ately  after 
installation.  The  CQA  requirements 
being  promulgated  primarily  add 
procedures  to  ensure  that  the  existing 


general  performance  standards  for  CQA 
are  met  Because  the  requirements  of 
today’s  rule  also  apply  to  new  units  and 
lateral  expansions  and  replacements  of 
existing  units  at  interim  status  facilities, 
today’s  CQA  requirements  also  apply  to 
these  units.  The  requirements  being 
promulgated  in  $  S  264.19  and  265.19  are 
in  contrast  to  diose  in  the  May  29, 1987 
proposal  which  would  have  put  in  place 
a  substantial  CQA  program.  EPA  has 
concluded  that  &e  proposal  was,  in  fact 
redundant  with  existing  guidance 
manuals  and  also  unduly  prescriptive 
and  detailed  with  respect  to  methods, 
approaches,  and  documentation  to  the 
Regional  Administrator. 

The  Agency  is  today  continuing  to 
rely  on  available  Agency  guidance 
documents  (instead  of  additional 
regulations)  to  implement  the 
performance  standards  for  construction 
quality  assurance  of  today’s  final  rule 
because  EPA  believes  that  newer 
technologies  may  be  discouraged  by 
detailed  regulations.  Agency  guidance 
includes  guidelines  for  selecting  specific 
test  methodologies  and  the  number  of 
tests  that  should  be  conducted  during 
installation,  both  of  which  will  vary 
significantly  for  different  types  of  units, 
construction  materials,  and  unit 
locations.  A  final  guidance  document, 
entitled  “Construction  Quality 
Assurance  for  Hazardous  Waste  Land 
Disposal  Facilities"  (EPA  530-SW-86- 
031,  October  1986),  includes  detailed 
guidance  on  the  components  of  the  CQA 
requirements  of  today’s  final  rule. 
AdditionaT  guidance  is  also  available  in 
the  May  24, 1985  draft  “Minimiun 
Technology  Guidance  on  Double  Liner 
Systems  for  Landfills  and  Surface 
Impoundments — ^Design,  Construction, 
and  Operation.”  Guidance  for  the 
construction  of  clay  liners  is  available  in 
the  November.  1988  document  entitled 
“Design,  Construction,  and  Evaluation  of 
Clay  Liners  for  Waste  Management 
Facilities”  (EPA  530-SW-86-007F). 

In  today’s  final  rule,  EPA  is  requiring 
a  site-specific  construction  quality 
assurance  plan  to  be  prepared  by  the 
owner  or  operator  of  new  landfills, 
surface  impoundments,  and  waste  piles, 
and  replacements  and  lateral 
expansions  of  such  units  (§§  264.19(b] 
and  265.19(b)).  This  requirement  is  the 
same  as  was  proposed  in  the  May  29, 
1987  proposed  rule.  EPA  has  concluded 
that  this  plan  is  needed  to  ensure  that  a 
hazardous  waste  management  unit  is 
designed,  constructed,  operated,  and 
closed  in  accordance  with  the  CQA 
pro^am  for  the  unit  Owners  or 
operators,  are  required  to  prepare  a  CQA 
plan  before  constructing  all  new  imits, 
replacement  unitsi,  and  lateral 


expansions  of  existmg  units  at  both 
permitted  and  interim  status  facilities. 

The  Agenejr  received  several 
comments  obiecting  to  two  requirements 
fmr  intmdm  status  facilities  to  submit 
documentation  under  the  CQA  program. 
These  commenters  objected  to  the 
proposed  requirement  that  the  owner  or 
operator  submit,  prior  to  construction,  a 
CQA  plan  describing  actions  to  be  taken 
to  implement  the  CQA  program.  The 
conunenters  also  objected  to  an 
associated  requirement  to  submit,  prior 
to  placing  wastes  in  the  unit,  a  CQA 
report  documenting  compliance  with  the 
CQA  plan.  Many  of  these  commenters 
felt  that  these  approval  processes  could 
result  in  unnecessary  delays  in 
construction  of  new  units  at  interim 
status  facilities.  EPA  agrees  with  the 
commenters.  and  is  eliminating  the 
requirement  for  interim  status  facilities 
to  submit  a  CQA  plan  for  approval  EPA 
is  instead  requiring  that  interim  status 
facilities  prepare  a  CQA  plan  and 
maintain  it  onsite.  By  contrast 
permitted  facilities  must  submit  a  CQA 
plan  as  part  of  die  Part  B  permit 
applicadoa;  any  changes  to  an  approved 
plan  at  a  permitted  facility  would 
require  a  permit  modification.  In 
addition,  the  Agency  is  dro{qiing  the 
requirement  for  these  interim  status 
facilities  to  submit  a  CQA  report  and 
has  replaced  this  requirement  with  one 
to  submit  a  CQA  certification 
(§  265.19(d)).  EPA  is,  howevm*,  reserving 
the  right  to  request  supporting 
documentation  for  the  certification.  This 
certification  will  ensure  that  CQA 
procedures  have  been  followed  at  the 
facility.  The  certification  must  be  signed 
by  a  registered  professional  engineer 
serving  as  a  CQA  officer,  and  must  state 
that  the  unit  has  been  constructed  in 
accordance  with  the  CQA  plan  and 
meets  the  design  specifications.  For 
imits  at  permitted  facilities,  this 
certificatiim  must  be  submitted  by  the 
owner  or  operator  to  the  Regional 
Administrator  and  either  approved  or 
have  approval  waived  by  the  Regional 
Administrator  under  §  270.30(l)(2)(iil 
prior  to  the  receipt  of  waste.  For  units  at 
interim  status  facilities,  the  owner  or 
operator  must  submit  this  certification 
at  least  30  days  prior  to  the  receipt  of 
waste;  this  will  allow  the  Regional 
Administrator  time  to  review  the 
certification,  and  if  necessary,  request 
additional  information  from  the  owner 
or  operator.  The  owner  or  operator  may 
receive  wastes  in  the  unit  after  30  days, 
unless  (IJthe  Regional  Administrator 
notifies  the  owner  or  operator  in  writing 
that  the  construction  is  unacceptable.  (2) 
the  Regicmal  Administrator  extends  the 
review  period  (by  a  maximum  of  30 
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days),  or  {3)  the  Regional  Administrator 
requests  addition€d  mformation  within 
the  30-day  period  from  submission  of  the 
CQA  certi^ation.  The  certification  of 
CC^  activities  for  the  final  cover  is 
already  addressed  in  the  overall 
certification  required  for  closure 
activities  under  parts  264  and  265. 

EPA  is  also  specifically  requiring  the 
use  of  a  test  fill  for  compacted  soil  hners 
as  proposed  in  the  May  29, 1967, 
proposed  rule.  The  test  fill  is  an  area 
developed  using  the  actual  materials  of 
construction  for  the  compacted  soil 
component  of  the  bottom  composite 
liner  to  ensure  that  the  liner  is 
constructed  to  meet  design  requirements 
f«)r  field  permeability  (§§  264.19(cK2) 
and  26S.19(cK2)).  The  test  fill  will  allow 
owners  and  operators,  In  many  cases,  to 
avoid  the  costs  of  failures  of  the  full- 
scale  unit  by  identifying  problems 
during  the  test  fill  analysis. 

EPA  received  several  comments  on 
the  requirement  for  a  test  fill.  Some 
commenters  argued  that  a  test  fill  was 
not  necessary,  claiming  that  it  is 
expensive  and  does  not  provide  any 
better  data  than  laboratory  tests.  One 
commenter  contended  that  field 
permeability  tests  may  be  less  precise 
than  laboratory  tests,  because  the  fieW 
testing  is  subjected  to  more  uncontrolled 
variables  fe.g.,  weather  conditions)  than 
laboratOTy  tests,  and  therefore  a  test  fill 
often  cannot  be  made  to  precisely 
replicate  the  larger  unit. 

EPA  disagrees,  and  is  confident  that, 
when  functionally  equivalent  materials 
and  equipment  are  used,  a  test  fill  can 
be  constructed  to  provide  more  accurate 
indication  of  full-scale  imit  performance. 
Recent  data  compiled  from  permit 
af^licants  shows  that  laboratory  studies 
have  often  not  accurately  predicted  field 
permeability  of  the  installed  liner.  The 
Agency  has  found  that  constructed  soil 
liners  will  often  test  well  in  the 
labcMratory  because  specimen 
pr^Mration  activities  (e.g.,  root  removal, 
visual  selection  of  a  uniform  sample, 
additional  compaction)  have  been 
conducted  on  the  laboratory  sample. 
These  preparation  activities  are  often 
not  achieved  to  the  same  degree  in  a 
large,  field-scale  operation.  EPA  has 
found  that  test  fill  testing  using  large- 
scale  field  tests  (eg.,  sealed  douUe  ring 
infihrometer)  consistently  provide  a 
more  accurate  indicator  of  the 
performance  oS.  a  full  scale  unit  than  do 
laboratory  teats.  For  these  reasons,  EPA 
concludes  that  the  information  gained 
from  field  testing  of  test  fills  is  a  more 
reliable  indicator  of  actual  field 
conditions  than  laboratory  tests,  and  so 
is  stipulating  the  use  of  field  testing  for 
test  fills  in  today’s  rule.  However,  to 


provide  flexibility,  today’s  final  rule 
contains  a  provision  allowing  for  mi 
alternative  demonstration  where 
available  data  are  sufiicient  to  clearly 
show  that  a  constructed  soil  liner  will 
meet  design  specifications  (e.g.,  test  fill 
data  from  a  soil  liner  cmistracted  using 
functionally  equivalent  materials  and 
methods  of  construction).  The  Agency 
believes  that  as  more  test  fills  are 
constructed,  this  variance  will  become 
more  achievable  because  more  data  will 
be  available.  For  units  at  permitted 
facilities,  this  variance  must  be  obtained 
as  part  of  the  permitting  process;  for 
interim  status  units,  this  variance  is  self- 
implementing.  EPA  is,  however, 
reserving  the  right  to  review  during 
inspections  documentation  associated 
with  variances  claimed  by  owners  or 
operators  of  units  at  interim  status 
facilities. 

F.  Implementation  of  Permitting  and 
Interim  Status  Requirements 

Today’s  final  rule  amends  the  existing 
part  B  permit  application  requirements 
in  §  §  270.17,  27ai8  and  27a21  for 
surface  impoundments,  waste  piles,  and 
landfills  at  facilities  seeking  a  RCRA 
pennit.  These  new  provisions  require 
owners  or  operators  of  such  units  to 
provide  information  on  how  the  liner 
and  leak  detection  system  will  be 
designed,  constructed,  operated,  and 
maintained  to  meet  the  requimnents  of 
part  264.  Today’s  rule  also  requires 
owners  or  operators  who  propose 
alternative  designs  for  double  liner, 
leachate  collectimr  and  removal 
systems,  or  leak  detection  systems  to 
submit  the  appropriate  detailed  plans, 
and  engineering  and  hydrogeologtc 
reports  describing  the  ahemative 
designs  and  operating  practices, 
including  pertinent  location  aspects.  In 
addition,  today’s  rule  requires  the  owner 
or  operator  to  submit  the  proposed 
action  leakage  rate,  the  response  action 
plan  and  the  CQA  plan  for  review  in  the 
permitting  process.  Sections  270.17, 
27ai8,  and  270.21  also  require  owners  or 
operators  to  provide  a  descriptkxi  of 
how  the  leak  detection  system  will  be 
inspected  to  meet  the  requirements  in 
part  264.  The  unit  design,  actimi  leakage 
rate,  response  action  plan,  CQA  plan, 
monitoring  provisions,  and  inspection 
schedule  wilt  become  pennit  conefitions 
that  must  be  complied  with  over  the  life 
of  die  permit.  The  monitoring  and 
inspection  items  become  part  of  the 
inspection  schedule  under  §  264.15(b). 

Currently  permitted  facilities  that  are 
affected  by  today’s  rule  must  submit 
permit  modifications  to  EPA  under  the 
procedures  of  f  270.42.  Since  the  March 
28, 1986  and  May  29, 1987  pn^XMals, 
EPA  has  promnlgated  amemihn^nts  to 


the  procedures  for  permit  modifications 
for  treatment,  storage,  and  disposal 
facihties  (53  FR  37912,  September  28, 

1988).  EPA  will  implement  the  new 
double-liner  and  leak  detection  system 
requirements  using  the  new  permit 
modification  procedures,  consistent  with 
EPA  policy  (53  FR  37912,  September  28, 
1988).  Therefore,  today’s  rule  contains 
amendments  to  §  270.42  diat  categoriae 
the  amended  part  264  requirements  of 
today’s  rule  as  various  classes  of  pennit 
modifications. 

Today’s  rule  subjects  owners  and 
operators  of  interim  status  facilities  to 
the  same  design  and  operating 
requirements  as  permitted  facilities. 
However,  procedural  requirements  for 
documentation  or  reporting  have  been 
structured  to  be  more  self-implementing 
for  interim  status  facilities  since  these 
facilities  have  not  yet  been  sul^ected  to 
the  site-specific  tailored  standards  of  a 
permit.  In  today’s  rule,  owners  or 
operators  of  interim  status  facilities  that 
are  subject  to  today’s  requirements  will 
follow  the  same  notification  and 
approval  procedures  existing  for  interim 
status  surface  impoundments  and 
landfills  subjected  to  the  minimum 
technological  requirements  in  section 
3015  of  RCRA  (§S  265.221(b)  and 
2e5.301(b]). 

Existing  regidations  require  interim 
status  facilities  to  submit  a  notice  to  the 
Regional  Admmistrator  at  least  60  days 
prior  to  receiving  hazardous  waste  in 
units  affected  by  today’s  requirements. 

In  today’s  rule,  EPA  is  requiring  that 
owners  or  operators  submit  their 
proposed  action  leakage  rate  and 
response  action  plan  to  the  Regional 
AeWinistrator  at  least  60  days  prior  to 
receiving  hazardous  waste  in  units 
affected  by  today’s  requirements.  If  no 
objection  or  extension  of  the  review 
time  is  made  by  the  Regional 
Administrator,  the  proposed  action 
leakage  rate  and  response  action  plan 
are  effective.  In  addition,  EPA  is 
requiring  owners  or  operators  to  submit 
a  certification  that  the  unit  has  been 
constructed  in  accordance  with  the  CQA 
plan  at  least  30  days  prior  to  receiving 
hazardous  waste  in  units  affected  by 
today’s  standards.  If  no  objection  or 
extension  to  the  review  time  is  made  by 
the  Regional  Administrator  by  the  end 
of  the  30-day  period,  the  owner  or 
operator  may  receive  wastes  in  the  unit. 

Interim  status  facilities  are  required  to 
prepare,  but  are  not  required  to  submit, 
their  design  and  operating  plans, 
monitoring  plans,  or  CQA  plans  prior  to 
receiving  wastes.  These  documents  must 
be  retained  on-site  and  be  available  for 
review  by  the  Regjonat  Administrator. 
EPA  is  not  requiring  submisston  and 
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advance  approval  of  this  information 
because  such  activities  would  be 
inconsistent  with  the  goal  of  interim 
status  to  minimize  review  and  approval 
by  the  Regional  Administrator. 

V.  State  Authority 

A.  Applicability  of  Rule  in  Authorized 
States 

Under  section  3006  of  RCRA,  EPA 
may  authorize  qualified  States  to 
administer  and  enforce  the  RCRA 
program  within  the  State.  Following 
authorization,  EPA  retains  enforcement 
authority  under  section  3008.  3013.  and 
7003  of  RCRA.  although  authorized 
States  have  primary  enforcement 
responsibility.  The  standards  and 
requirements  for  authorization  are  found 
in  40  CFR  part  271. 

Prior  to  the  Hazardous  Solid  Waste 
Amendments  of  1984  (HSWA),  a  State 
with  final  authorization  administered  its 
hazardous  waste  program  in  lieu  of 
EPA's  administering  the  Federal 
program  in  that  State.  The  Federal 
requirements  no  longer  applied  in  the 
authorized  State,  and  EPA  could  not 
issue  permits  for  any  facilities  that  the 
State  was  authorized  to  permit.  When 
new,  more  stringent  Federal 
requirements  were  promulgated  or 
enacted,  the  State  was  obliged  to  enact 
equivalent  authority  within  speciHed 
time  frames.  New  Federal  requirements 
did  not  take  effect  in  an  authorized 
State  until  the  State  adopted  the 
requirements  as  State  law  and  was 
authorized  for  the  requirements. 

In  contrast,  under  RCRA  section 
3006(g),  new  requirements  and 
prohibitions  imposed  by  HSWA  take 
effect  in  authorized  States  at  the  same 
time  that  they  take  effect  in  non- 
authorized  States.  EPA  is  directed  to 
carry  out  these  requirements  and 
prohibitions  in  auAorized  States, 
including  the  issuance  of  permits,  until 
the  State  is  granted  authorization  to  do 
so.  While  States  must  still  adopt 
HSWA-related  provisions  as  State  law 
to  retain  final  authorization,  HSWA- 
based  requirements  apply  in  authorized 
States  in  the  interim. 

B.  Effect  on  State  Authorizations 

Most  of  today's  final  rule  for  liners 
and  leak  detection  systems  is  finalized 
pursuant  to  RCRA  sections  3004(o)  and 
3015  which  were  added  by  HSWA.  The 
HSWA-based  requirements  are  being 
added  to  Table  1  in  40  CFR  271.1(j), 
which  identifies  the  Federal  program 
requirements  that  are  promulgated 
pursuant  to  HSWA  and  take  effect  in  all 
States,  regardless  of  their  authorization 
status.  As  noted  above,  EPA  will 
implement  those  HSWA-based  sections 


of  today's  rule  in  authorized  States  until 
their  programs  are  modified  to  adopt 
these  rules  and  the  modification  is 
approved  by  EPA.  Because  these 
requirements  are  finalized  pursuant  to 
HSWA,  a  State  submitting  a  program 
modification  may  apply  to  receive  either 
interim  or  final  authorization  under 
RCRA  section  3006(g)(2]  or  3006(b), 
respectively,  on  the  basis  of  state 
requirements  that  are  equivalent  or 
substantially  equivalent  to  EPA's.  The 
procedures  and  schedule  for  State 
program  modifications  for  either  interim 
or  final  authorization  are  described  in  40 
CFR  271.21.  The  deadline  by  which  the 
Slates  must  modify  their  programs  to 
adopt  today's  rule  is  July  1. 1993.  It 
should  be  noted  that  HSWA  interim 
authorization  will  expire  on  January  1, 
1993  (see  40  CFR  271.24(c)). 

Portions  of  today's  rule  at  the  time 
they  were  proposed  on  May  29, 1987  (52 
FR  20220),  were  proposed  to  be  adopted 
pursuant  to  RCRA.  As  non-HSWA  rules, 
therefore,  they  would  not  be  effective  in 
authorized  States  until  those  States 
revised  their  programs  to  adopt 
equivalent  requirements  under  State 
law.  EPA  has  reconsidered  this  issue 
and  now  interprets  the  statute  to  allow 
more  of  the  rule,  including  the  CQA, 
with  the  exception  of  its  application  to 
final  cover  requirements,  to  be 
promulgated  pursuant  to  HSWA. 

EPA  views  today's  CQA  requirements 
to  be  vital  for  liner  and  leak  detection 
systems  to  perform  as  intended  by 
HSWA,  in  section  3004(o),  by  effectively 
preventing  the  migration  of  hazardous 
constituents  into  and  through  liners  and 
for  detecting  leaks  of  hazardous 
constituents  at  the  earliest  practicable 
time.  The  Agency  has  determined  that 
CQA  at  land  disposal  facilities  improves 
the  performance  of  liners  and  leak 
detection  systems.  Specifically,  test  fills 
have  proven  to  be  necessary  for 
ensuring  that  compacted  soil  liners 
satisfy  the  permeability  requirements 
set  by  the  statute.  The  response  action 
plans,  based  on  detected  leakage  from 
land  disposal  units  are  also  considered 
to  be  integral  parts  of  the  process 
established  by  section  3004(o)  for  early 
detection  of  liner  breakthrough  and 
prevention  of  migration  of  hazardous 
constituents  into  the  ground  and  surface 
water.  Consequently,  the  Agency  views 
the  CQA  program  and  the  response 
action  plan  (including  the  action  leakage 
rate  and  monitoring  to  determine  if  the 
flow  rate  exceeds  the  action  leakage 
rate)  to  be  promulgated  pursuant  to 
HSWA  for  those  units  where  the  liner 
and  leak  detection  standards  are 
promulgated  pursuant  to  HSWA 
New  and  replacement  surface 
impoundments  and  landfill  units,  and 


lateral  expansions  of  such  units  at 
facilities  for  which  a  permit  application 
was  received  before  November  8, 1984, 
are  not  explicitly  addressed  by  section 
3004(o)(l)(A):  however,  these  units  are 
covered  by  existing  liner  requirements 
which  today  are  being  revised  by  the 
Agency  to  take  into  account 
improvements  in  control  technology. 

Thus  these  revisions  are  HSWA  rules 
pursuant  to  section  3004(o)(l).  Although 
section  3004(o)(l)(A)  does  not  require 
waste  piles  to  meet  the  double  liner  and 
leachate  collection  system  standards, 
existing  regulations  already  contain 
liner  standards  for  waste  piles  and. 
therefore,  pursuant  to  section  3004(o)(l). 
the  Agency  is  revising  the  existing 
waste  pile  regulations  to  take  into 
account  improvements  in  control 
technology.  As  a  result,  the  Agency  is 
also  promulgating  these  double  liner  and 
leachate  collection  system  standards  for 
waste  piles  as  HSWA  requirements  In 
addition,  the  Agency  views  the  liner 
requirements  for  new  waste  piles  as 
mandated  by  the  form  of  leak  detection 
chosen  for  these  regulations;  and 
therefore  the  liners  standards  from  this 
point  of  view  are  also  HSWA 
requirements.  Leak  detection  for 
replacement  units  and  lateral 
expansions  of  existing  units  (landfills, 
surface  impoundments,  and  waste  piles) 
at  permitted  facilities  and  at  interim 
status  waste  piles  are  also  being  issued 
as  improvements  in  control  and 
measurement  technologies  under  section 
3(X)4(o)(l)  of  RCRA. 

CQA  requirements  for  final  covers  al 
both  permitted  and  interim  status 
facilities  are  promulgated  pursuant  to 
section  3004(a)  of  RCRA,  since  final 
covers  is  not  a  HSWA  requirement.  The 
CQA  requirements  for  final  covers, 
therefore,  will  not  be  effective  in 
authorized  states.  They  will  be 
applicable  only  in  those  states  that  do 
not  have  authorization.  In  authorized 
states,  the  CQA  requirements  for  final 
covers  at  permitted  and  interim  status 
facilities  will  not  be  effective  until  the 
state  revises  its  program  to  adopt 
equivalent  requirements  under  state  law 
and  receives  authorization  by  EPA  for 
them. 

Section  40  CFR  271.21(e)(2)  requires 
States  that  have  final  authorization  to 
modify  their  programs  to  reflect  Federal 
program  changes  and  to  submit  the 
modification  to  EPA  for  approval.  The 
deadline  by  which  the  State  must 
modify  its  program  to  adopt  this 
regulation  is  determined  by  the 
promulgation  date  in  accordance  with  40 
CFR  271.21(e).  These  deadlines  can  be 
extended  in  certain  cases  (40  CFR 
271.21(e)(3)).  Once  EPA  approves  the 
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modification,  the  State  requiremeBta 
become  snbtitie  C  RCRA  reqnimnents. 

Authorized  States  are  only  required  to 
modify  their  programs  when  EPA 
promulgates  Federal  regulations  that  are 
more  stringent  os  broader  in  scope  than 
the  existing  Federal  regulations.  For 
those  Federal  program  changes  that  are 
less  stringent  or  reduce  the  scope  of  the 
Federal  program.  States  axe  not  required 
to  modify  their  programs.  This  is  a  result 
of  section  3009  of  RQIA,  which  allows 
States  to  impose  regulations  in  addition 
to  those  in  the  Federal  program.  EPA 
has  determined  that  the  liner  and  leak 
detection  ssrstems  rule  is  more  stringent 
than  the  existing  Federal  regulations. 
Therefore,  auto^zed  States  are 
required  to  modify  fiieir  programs  to 
adopt  regulations  that  are  equivalent  or 
substantially  equivalent. 

States  with  authorized  RCRA 
proems  may  already  have 
requirements  similar  to  those  in  today's 
rule.  These  State  regulations  have  not 
been  assessed  against  the  Federal 
regulations  being  finalized  today  to 
determine  whether  they  n^t  the  tests 
for  authorization.  Thus,  a  State  is  not 
authorized  to  implement  these 
reqmrements  in  lieu  of  EPA  until  the 
State  program  modification  is  approved. 
Of  course.  States  with  existing 
standards  may  continue  to  administer 
and  enforce  their  standards  as  a  matter 
of  State  law.  In  implementing  the 
Federal  program,  l^A  will  work  with 
States  under  agreements  to  minimize 
duplication  of  efforts.  In  many  cases, 
EPA  will  be  able  to  defer  to  the  States  in 
their  efforts  to  implement  their  programs 
rather  than  take  separate  actions  under 
Federal  autiiorify. 

States  that  submit  official  applications 
for  final  authorization  less  than  12 
months  after  the  effective  date  of  these 
regulations  are  not  required  to  include 
standards  equivalent  to  these 
regulations  in  their  application.  States 
that  submit  official  apf^aticms  for  final 
authorization  12  months  after  the 
effective  date  of  these  regulations  must 
include  standards  equivalent  to  these 
regulations  in  their  application.  The 
requirements  a  State  must  meet  when 
submitting  its  final  authorization 
application  are  set  forth  in  40  CFR  271.3. 

VI.  Regulatory  Requirements 

A.  Economic  Impact  Analysis 

Executive  Order  No.  12291  requires 
tiiat  regulatory  agencies  determine 
whether  a  new  regulation  constitutes  a 
major  rulemaking  and,  if  so,  it  requires 
that  the  agency  conduct  a  Regulatory 
Impact  Analysis  [RlAk  An  RIA  consists 

benefits,  costs,  and  economic  impacts  of 


a  major  rule.  A  major  rule  is  defined  in 
Executive  Order  No.  12291  as  a 
regulation  likely  to  result  in: 

•  An  annual  etiect  on  the  economy  of  $100 
millioa  or  more;  or 

•  A  major  increase ia  costa  orpricea  for 
consumers,  inchviduals,  industries.  Federal. 
State,  and  local  government  agencies,  or 
geographic  regions;  or 

•  Significant  adverse  effects  on 
competition,  enqdoymeRt,  investment, 
productivity,  innovation,  or  on  the  ability  of 
United  States  based  enterprises  to  compete 
with  foreign  based  enterprises  in  domestic  or 
export  markets. 

EPA  estimated  the  ^ects  of  tiiis  rule 
to  determine  ff  it  is  a  major  regulation  as 
defined  by  Executive  Order,  '^e 
Agency's  results  indicate  that  the  rule 
has  an  annual  cost  below  $100  million. 
Furthermore,  the  Agency  does  not 
beKeve  the  rule  will  significantly 
increase  costs  for  consumers, 
individuals,  industries.  Federal.  State 
and  local  government  agencies,  or 
geographic  regions,  or  have  significant 
adverse  effects  on  conqpetition 
employment,  investment,  innovation,  or 
international  trade.  Therefore,  the 
Agency  determines  that  the  rule  is  not  a 
major  rule. 

Because  the  rule  Is  not  a  major  rule, 
EPA  has  performed  an  Economic  Impact 
Analysis  (EIA),  focusing  its  analyses  on 
the  costs  and  economic  impacts  of  the 
rule  only.  The  Agency's  cost  analysis 
indicates  the  annual  incremental  costs 
of  the  rule  will  be  approximately  $23 
million  per  year  (all  costs  are  in  1990 
dollars^ 

1.  Estimated  Cost  of  the  Rule 

a.  General  approach.  EPA  estimated 
incremental  costs  for  provisions  of  the 
final  rule  which  require  new  compliance 
activities.  The  incremental  cost  of  each 
provision  was  estimated  by  computing 
the  difference  between  the  cost  of 
complying  with  the  provision  and  the 
cost  of  complying  with  current 
regulations  (the  baseline  for 
measurement).  The  baseline  created  by 
current  regulations  includes 
requirements  imposed  on  hazardous 
waste  landfille,  surface  unpoondments, 
and  waste  piles  by  the  July  26. 1982 
permitting  requirements  for  land 
disposal  facilities  (47  FR  32274]  and  the 
July  15, 1985  Hazardous  Waste 
Management  System  Final  Codification 
Rule  (50  FR  28702).  These  rules,  taken 
together,  create  baseline  landfills  having 
^mthetic  membrane  top  liners  over  a 
day  bottom  liner  witii  leachate 
collection  systems  between  the  liners 
and  on  top  of  the  membrane  liner. 
Baseline  surface  impoundments  are 
constructed  sinularly,  but  lack  tiie 
leachate  collection  system  over  the  top 


liner.  Baseline  waste  piles  are  assumed 
to  be  budt  with  a  single  day  finw 
beneath  a  leachate  coRection  system. 

In  prtqecfmg  the  costs  of  today's 
provtsiens  EPA  developed  estimates  of 
affected  populations,  unit  costs  of 
compliance,  and  aggregate  costs  of 
compliance.  Estimates  of  affrcted 
peculations  were  based  on  the 
permitted  land  disposal  universe  as 
reported  in  the  EPA  Hazardous  Waste 
Data  Management  System  (HWDMS) 
and  RCRIS  Natitmal  Oversight  Data 
Base  (October,  1991).  Use  of  the 
permitted  universe  was  based  on  the 
fact  that  by  November  8. 1988,  the 
Agency  was  required  to  permit  ad  land 
disposal  fadlities  tiiat  had  submitted 
permit  applications  by  November  8, 1984 
(HSWA  section  3005(c](2D.  This 
mandate  has  resulted  in  the  permitting 
of  nearly  all  of  the  land  disposal 
universe.  The  data  base  does  not 
however,  identify  a  very  small  future 
population  that  may  be  affected  by  the 
regulations  being  promulgated  today 
(i.e.,  newly-regulated  interim  status 
facilities  brou^t  into  the  land  disposal 
universe  via  new  rulemakings)^  These 
new  interim  status  facilities,  however, 
are  expected  to  be  offset  by  facilities 
dropping  out  of  the  RCRA  Subtitle  C 
land  disposal  universe  as  a  result  of 
regulati^  programs. 

Unit  costs  of  compliance,  based  on 
capital  costs  and  operating  and 
maintenance  costs  were  developed 
using  EPA's  Liner  Location  and  Cost 
Anafysis  Modd.  Both  cfirect  and  indirect 
costs  were  included.  Aggregate  costs 
were  then  obtained  by  multiplying  unit 
costs  by  the  number  of  tmits  in  the 
affected  population. 

In  the  final  rule,  costs  from  die  1987 
proposal  have  been  adjusted  for 
inflation  and  are  expressed  in  terms  of 
1990  dollars.  Also,  cost  estimates  from 
the  1987  proposal  have  been  adjusted  to 
account  for  differences  between  the 
proposal  and  the  final  rule.  Therefore, 
all  costs  related  to  permitted  land 
treatment  units  have  been  removed. 
Costs  associated  with  the 
implementation  of  response  action  plans 
have  been  incorporated  in  the  final  rule, 
although  EPA  expects  that  few  facilities 
will  exceed  the  action  leakage  rate 
which  triggers  response  action.  In 
addition,  leak  detection  system  umt 
costs  for  surface  impoundments  have 
been  adjusted  iqward  to  account  for  the 
higher  costs  of  htgher-permeabffify 
(1X10~*  cm/sec)  drainage  material  (this 
cost  was  not  included  in  the  cost 
analysis  for  the  May  29, 1987  proposed 
rule).  The  CQA  costs  develop^  for  the 
1987  proposed  have  been  ineorpof  ated  in 
tftis  ftra!  rule  analysts  witii  a  few 
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modifications.  First,  costs  used  to 
calculate  certain  CQA  activities  for  test 
fills  were  adjusted  upward  to  reflect 
new  cost  information  (See  Section  c. 
below).  Second,  an  incremental  cost  of 
$400  per  unit  has  been  added  to  cover 
the  cost  of  a  professional  engineer 
certifying  that  each  unit  was  constructed 
according  to  the  CQA  plan.  Finally, 

CQA  costs  related  to  closure  have  been 
deleted  from  the  analysis.  EPA  believes 
owners  and  operators  are  routinely 
performing  closure  activities  when 
complying  with  existing  rules,  which 
require  certiHcation  of  closure  by  a 
registered,  professional  engineer. 
Consequently,  we  do  not  believe  these 
CQA  requirements  represent 
incremental  costs  attributable  to  this 
rulemaking. 

EPA  used  discounted  cash  flow 
analysis  to  convert  streams  of  costs  over 
time  to  equivalent  annual  costs  over  the 
life  of  the  facility.  First,  EPA  converted 
cost  streams  to  present  values  as 
follows: 


n 

PV=  2 
»  =  0 


(costs) 

(l+r)" 


where  the  real  rate  of  return  (r)  equals  3 
percent  and  n  is  the  number  of  periods 
in  which  costs  are  incurred.  The  cash 
flows  do  not  include  inflation,  taxes,  or 
depreciation.  As  such,  the  present  value 
costs  report  the  full  pre-tax  compliance 
costs  in  real  terms  assuming  that  an 
owner  or  operator  can  access  capital  at 
a  real  interest  rate  of  3  percent. 

Second,  in  order  to  spread  the  costs 
evenly  over  the  life  of  the  facility,  EPA 
annualized  the  present  value  costs  by 
multiplying  them  by  a  capital  recovery 
factor  (CRF): 


r  (r-t-i)"*- 
CRF= - 

(r+ijoL  I 

where  OL  is  the  operating  life  of  the 
facility.  EPA  assumed  a  20-year 
operating  life  and  a  3  percent  real  rate  of 
return,  which  leads  to  a  CRF  of  0.0672. 
The  annualized  value  represents  the 
annual  revenue  required  to  cover  the 
costs  imposed  by  the  provision.  This 
value  provides  a  consistent  basis  for 
presenting  and  comparing  costs  of 
different  provisions.  However,  it 
implicitly  assumes  that  facilities  can 
predict  ^ture  costs  and  access  capital 
at  a  steady  rate  over  the  life  of  the 
facility. 

b.  Double  liner  and  leak  detection 
system.  The  final  rule  extends  the 
requirements  for  double  liners  to  waste 
piles.  The  rule  also  requires  the  bottom 
liners  of  landfills,  surface 
impoundments,  and  waste  piles  to  be  a 
composite  liner  and  a  leak  detection 
system  to  be  installed  above  the  bottom 
composite  liner.  The  owner  or  operator 
is  also  required  to  propose  an  action 
leakage  rate  to  serve  as  a  trigger  for 
response  action  and  prepare  a  response 
action  plan  that  would  describe 
responses  to  be  initiated  by  the  owner 
or  operator  when  leakage  through  the 
top  liner  exceeded  the  action  leakage 
rate. 

(1)  Landfill  cost  analysis.  In 
estimating  the  cost  of  complying  with 
the  composite  bottom-liner  and  leak 
detection  system  provisions,  EPA 
assumed  that  the  number  of  landfills 
would  remain  equal  to  the  current 
number  in  the  affected  population  and 
that  each  imit  would  have  a  20-year 
operating  life  and  a  30-year  post-closure 
care  period.  This  simplifying  assumption 
was  necessary  due  to  lack  of  data  on  the 
current  and  future  number  of  new 


landfill  units,  replacement  units,  and 
lateral  expansions.  EPA  also  assumed 
that  one  cell  would  be  opened  and 
closed  each  year  during  the  20-year 
operating  life  of  a  unit.  EPA  also 
assumed  that  landfill  owners  or 
operators  currently  use  double  liners 
(but  only  a  clay  bottom  liner)  with 
leachate  collection  systems  above  and 
between  the  liners  as  required  by  the 
interim  statutory  design  requirements, 
codified  in  §  §  264.301  and  265.301. 

Based  on  facilities  listed  in  the 
HWDMS  and  RCRIS  National  Oversight 
Data  Base,  the  affected  population  was 
found  to  include  74  landfill  facilities 
each  with  at  least  one  unit,  ranging  in 
size  from  500  MT/year  to  150,000  MT/ 
year.  The  affected  population  and  the 
total  incremental  costs  (above  current 
statutory  requirements)  of  the  leak 
detection  system  provisions  are  shown 
in  Table  1.  This  figure  includes  an 
annual  allowance  for  repair  costs 
similar  to  an  insurance  premium  based 
on  an  assumption  that  5  percent  of  units 
of  all  types  and  sizes  will  experience  a 
leak  at  some  time  during  their  20-year 
life  large  enough  to  require 
implementation  of  the  response  action 
plan.  We  believe  the  5  percent  rate  is  a 
reasonable  upper  limit  for  properly 
constructed  units,  based  on  an  analysis 
of  flow  rates  in  leak  detection  systems 
at  82  landfill  and  surface  impoundment 
units.  Unit  repair  costs  range  from 
$28,000  for  a  500  MT/year  landfill  to 
$6,100,000  for  a  150,000  MT/year  landfill 
(1990  dollars),  EPA  estimates  that  the 
incremental  annualized  costs  for 
landfills  required  to  comply  with  the 
liner  and  leak  detection  system 
provisions  would  be  approximately 
$4,850,000. 


Table  1.— Cost  of  Compliance  With  Double  Liner  and  Leak  Detections  System  Provisions  for  Landfill  Units 


[1990  Dollars] 


Size 

Number  of  active  units 

Incremental  annualized 
present  value  unit  cost 
($1,000) 

Incremental  annualized 
present  value  total 
cost  >  ($1,000) 

Allowance  for  repairs — 
Annualized  present 
value  total  costs  for  all 
units*  ($1,000) 

Total  costs  per  metric 
ton  per  year  ($1,000) 

500  mt/yr . . . 

28 

11.1 

310.5 

39.2 

25 

1,000  mt/yr . 

8 

14.6 

116.5 

22.4 

17 

2,000  mt/yr . 

5 

19.9 

99.7 

28.0 

13 

6,000  mt/yr .  .. 

12 

37.2 

446.2 

168.0 

9 

15,000  mt/yr . 

13 

55.4 

720.8 

436.7 

5 

35,000  mt/yr . 

4 

98.0 

392.0 

302.4 

5 

60,000  mt/yr . 

1 

134.7 

134.7 

126.0 

4 

100,000  mt/yr . 

1 

194.3 

194.3 

207.2 

4 

150,000  mt/yr . 

2 

247.7 

495.3 

610.3 

4 

Subtotal . . . 

74 

2910.1 

1940.1 

Total . 

4850  2 

‘  Totals  may  rtot  compute  exactly  due  to  roundoff. 
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(2)  Surface  Impoundment  Cost 
Analysis.  To  estimate  the  cost  of  the 
complete  bottom-liner  and  leak 
detection  system  provisions,  EPA 
assumed  that  the  number  of  surface 
impoundment  units  would  remain  equal 
to  the  current  number  in  the  affected 
population  (except  that  no  new 
impoundments  larger  than  15  acres 
would  be  constructed)  and  that  each 
unit  would  have  a  20-year  operating  life. 
EPA  also  assumed  that  double  liners 
(but  only  clay  bottom  liners]  with  a 
leachate  collection  system  in  between 
as  required  by  the  interim  statutory 


design  requirements,  codified  in 
§§  264.221  and  265.221  are  currently 
being  used.  We  assumed  that  leachate 
collection  drainage  media  having  a 
permeability  of  10“*  cm/sec  are 
currently  being  used.  Based  on  facilities 
identiHed  in  the  data  base,  we  estimated 
the  affected  population  to  include  329 
surface  impoundment  units  at  143 
facilities.  T^e  units  range  in  size  from 
0.25  acres  to  15  acres.  The  affected 
population  and  the  total  incremental 
annualized  costs  (above  current 
statutory  requirements)  of  compliance 
with  the  leak  detection  system 


provisions  are  shown  in  Table  2.  As 
with  landfills,  these  costs  include  an 
allowance  for  repair  costs  based  on  an 
assumption  that  5  percent  will  require 
repair  during  their  20-year  life.  Unit 
repair  costs  range  from  $28,000  for  a 
0.25-acre  surface  impoundment  to 
$1,680,000  for  a  15-acre  unit  (1990 
dollars).  EPA  estimates  that  the 
incremental  annualized  costs  of 
complying  with  the  composite  bottom- 
liner  and  leak  detection  system 
provisions  would  be  approximately 
$2,650,000. 


Table  2.— Cost  of  Compliance  with  Double  Liner  and  Leak  Detection  System  Provisions  for  Surface  Impoundment 

Units 

[1990  Dollars] 


Incremental  annualized 

Incremerrtal  annualized 

Allowance  for  repairs— 
annualized  present 
value  total  costs  for  all 
units  ($1,000)* 

Number  of  active  units  * 

present  value  unit  cost 
($1,000) 

present  value  total 
cost*  ($1,000) 

133 

4.4 

582.8 

9.3 

81 

5.2 

422.7 

11.3 

44 

7.2 

314.8 

12.3 

46 

10.8 

494.8 

25.8 

18 

22.0 

395.3 

25.2 

7 

47.0 

329.1 

29.4 

329 

2539.5 

113.3 

2652.8 

‘  Based  on  2.3  impoundments  per  active  faciiity. 

I  Totals  may  not  compute  exactly  due  to  roundoff. 


(3)  Waste  Pile  Cost  Analysis.  EPA 
assumed  that  new,  replacement,  or 
expanded  waste  piles  would  have  to 
add  two  geomembrane  liners  with  a  leak 
detection  system  in  between.  Current 
waste  pile  regulations  require  only  a 
clay  liner  with  a  leachate  collection 
system  above.  In  estimating  the  cost  of 
compliance  with  the  double  liner  and 
leak  detection  system  provisions,  EPA 
assumed  that  the  number  of  waste  pile 
units  would  remain  the  same  as  the 
current  number  and  that  each  unit 


would  have  an  operating  life  of  20  years. 
Based  on  facilities  identiHed  in  the  data 
base,  the  ejected  population  was  found 
to  include  35  waste  pile  facilities  ranging 
in  size  from  250  cubic  feet  to  1,000,000 
cubic  feet. 

The  affected  population  and  the  total 
incremental  costs  (above  current 
statutory  requirements)  of  compliance 
with  the  double  liner  and  leak  detection 
system  provisions  are  shown  in  Table  3. 
As  with  landfllls  and  surface 
impoundments,  this  hgure  includes  an 


allowance  for  repair  costs  based  on  an 
assumption  that  a  maximum  of  5  percent 
will  require  repair  during  their  life.  Unit 
repair  costs  range  from  $5,600  for  a  250- 
cubic-foot  waste  pile  to  $450,000  for  a  1 
million-cubic-foot  waste  pile  (1990 
dollars).  EPA  estimates  that  the 
incremental  annualized  costs  of 
compliance  with  the  double  liner  and 
leak  detection  system  requirements 
would  be  approximately  $428,000. 


Table  3.— Cost  of  Compliance  with  Double  Liner  and  Leak  Detection  System  Provisions  for  Surface  Waste  Pile  Units 

[1990  Dollars] 


Incremental  annualized  Incremental  annualized  ^lSnSIatee?Di^errt~ 
Number  of  active  units  ‘  present  value  unit  cost  present  value  total 

($1  .000)  cost  »  ($1  .000)  QQQJ, 


‘  Outdoor  (uncovered)  waste  piles. 

*  Total  may  not  compute  exactly  due  to  roundoff  error. 
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c.  CQA.  The  final  rule  would  require 
the  owner/operator  to  complete  a  CX)A 
plan,  implement  the  plan  diving 
construction,  and  have  a  {vofessional 
engineer  certify  that  construction  was 
completed  in  accordance  with  the  CQA 
plan.  As  noted  above,  costs  estimated 
for  the  1967  proposal  were  used  in  this 
analysis  except  additional  costs  were 
added  for  test  fills  and  certification  of  a 
professional  engineer,  and  specific  costs 
associated  with  closure  were  not 
included. 

The  proposed  rale  estunated  that  test 
fill  costs  would  add  about  $10,000  (in 


1987  dollars):  to  the  cost  of  each  facility. 
EPA  has  since  determined  that  this 
figure  is  low  and  we  have  adjusted  test 
fill  costs  upward  to  $50,000  (in  1^0 
dollars)  for  all  typies  of  units.  Tables  4, 5, 
and  6  depict  costs  for  implementing 
CQA  (indudTmg  test  fifis  and 
construction  certification]  for  landfills, 
siuface  impoundments,  and  waste  piles, 
respectively. 

d.  Total  increffiental  Costs  of  the  Leak 
Detection  System,  CQA,  and  Double- 
Liner  Requirements.  The  total  costs  of 
the  leak  detection  system,  CQA,  and 
double  liner  provisions  are  shown  in 


Table  7  for  landfills,  surface 
impoundments,  and  waste  piles.  The 
total  increffiental  annualiz^  cost  of  the 
provisions  woold  be  approximately 
$7,9afkQQQ  for  the  leak  detection  system 
and  double  finer  requirements  and 
$13,400jQOO  for  CQA,  for  a  total  of 
approximately  $21,300,000.  Table  8 
compares  the  incremental  costs  from 
this  ratemaking  with  costs  from  the  July 
15, 1985  codification  rule  and  the  fufy  26, 
1982  pennitting  rule. 


■ 


Table  4.— Cost  of  Compliance  With  Construction  Quality  Assurance  Provisions  for  Landfill  units 

[1990  Dollars] 


Incremental  anr^iz^  Increm^  armt^ed  Total  costs  per  metric 
Number  o(  actnie  units  present  value  umt  cost  present  value  total 

($1 ,000)  cost  •  ($1 .000) 


*  Totals  may  not  compute  exactly  due  to  roundoff. 

Table  5.— Cost  of  Compliance  With  Construction  Quality  Assurance  Provisions  for  Surface  Impounoment  Units 

[1980  Dollars] 


'  Based  on  2.3  impoundments  per  active  facility. 

*  Totals  may  not  compute  exactly  due  to  rourKloff. 

Table  6.— Cost  of  Compliance  With  Construction  Quality  Assurance  Provisions  for  Waste  Pile  Units 

[1990  Dollars] 


*  Outdoor  (uncovered)  waste  piles. 

*  Totals  may  not  comixite  exactly  due  to  roundoff. 


Incremental 

Incremental 

Number  of 
active  units  * 

anrtuaiized 

annualized 

presem  vaiue 

present  value 

uTMt  cost 

cost  * 

($1,000) 

($1,000) 

3 

11.9 

36.8 

7 

11.9 

8Sl5 

7 

11.9 

93.5 

6 

11.9 

71.6 

5 

11.9 

59j6 

3 

11.9 

35.8 

3 

11.9 

35.8 

35 

■Hi 

405.5 
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Table  7.— Total  Cost  of  Compuance  with  Double  Liner,  Leak  Detection  System,  and  CQA  Provisions 


[Incrernental  Annualized  Present  Value  Cost  in  1990  Dollars] 


Faculty  type 

Uner/leak 

detection 

system 

($1,000) 

Construction 

quality 

assurance 

($1,000) 

Total  ($1,000) 

Landfill . . . 

4850.2 

9486.6 

14336.8 

Surface  ImpourKiment . 

2652.8 

3501  6 

6154  5 

Waste  Pile . . . 

427.6 

405.5 

833.1 

Total . . . 

7930.6 

13393.7 

21324.3 

*  Totals  may  not  compute  exactly  due  to  roundoff. 


Table  8.— <ncremental  Costs  of  Design  Requirements 


[In  Millions  of  1990  Dollars] 


Facility  tyf>e 

1982  lirter/ 
LCS 
require¬ 
ments  *•* 

1985  Doubie- 
Hner 
require¬ 
ments  *•* 

Today's  rule  ♦ 

Landfill . 

13.8-27.0 

4.5 

14.3 

10.4-40.9 

11.9 

6.2 

0.5-0.9 

0.8 

Total . 

24.7-68.8 

16.4 

21.3 

»  47  FR  32274. 

*  50  FR  28702. 

’  incremental  costs  above  previous  Agency  rules;  costs  adjusted  to  account  for  current  number  of  units  and  1990  dollars. 

*  Incremental  costs  abCNs  previous  Agency  rules.  Costs  do  not  consider  potential  savings  due  to  use  of  1  %  versus  2%  minimum  slope. 


B.  Regulatory  Flexibility  Act 

The  Regulatory  Flexibility  Act  (RFA) 
of  1980  (Pub.  L.  96-354)  5  U.S.C.  601  et 
seq.,  which  amends  the  Administrative 
Procedure  Act,  requires  Federal 
regulatory  agencies  to  consider  small 
entities  throughout  the  regulatory 
process.  The  purposes  of  the  RFA  are  to 
describe  the  effects  the  regulations  will 
have  on  small  entities  and  to  examine 
alternatives  that  may  reduce  these 
effects.  As  indicated  at  proposal,  EPA 
has  determined  that  today’s  rule  will  not 
have  a  signiHcant  impact  on  a 
substantial  number  of  small  entities. 

EPA  conducted  an  evaluation  of  the 
impacts  of  this  rule  on  small  businesses. 
For  purposes  of  this  analysis,  EPA  used 
Small  Business  Administration  criteria 
for  identifying  small  businesses  and 
evaluated  the  impact  of  today’s  rule 
using  regulation-induced  business 
closures  as  the  key  indicator  of 
regulatory  impact.  The  test  assumed  that 
any  cost  greater  than  3  percent  of  total 
assets  per  year  will  result  in  forced 
closures.  EPA  also  considered  a  second 
impact  measure  that  compares 
increased  annual  compliance  costs  to 
total  production  costs  with  5  percent  of 
the  threshold  for  significance.  Using 
these  tests,  EPA  has  determined  that  the 
regulatory  costs  of  today’s  rule  will  not 
have  a  significant  impact  on  a 
substantial  number  of  small  entities. 


C.  Paperwork  Reduction  Act 

The  information  collection 
requirements  in  this  rule  have  been 
submitted  for  approval  to  the  Office  of 
Management  and  Budget  (OMB)  under 
the  Paperwork  Reduction  Act,  44  U.S.C. 
3501  et  seq.,  and  assigned  OMB  control 
number  ICR  No.  995.06  as  amended. 
These  requirements  are  not  effective 
until  OMB  approves  them  and  a 
technical  amendment  to  that  effect  is 
published  in  the  Federal  Register.  An 
Information  Collection  Request 
document  has  been  prepared  by  EPA 
(ICR  No.  995.06)  and  a  copy  may  be 
obtained  from  Sandy  Farmer, 
Information  Policy  Branch,  EPA,  401  M 
Street,  SW.  (PM-223Y),  Washington,  DC 
20460  or  by  calling  (202)  260-2740. 

The  public  reporting  burden  for  this 
collection  of  information  is  estimated  to 
average  248  hours  per  response, 
including  time  for  reviewing 
instructions,  searching  existing  data 
sources,  gathering  and  maintaining  the 
required  data,  and  completing  and 
reviewing  the  collection  of  information. 

Send  comments  regarding  the  burden 
estimate  or  any  other  aspect  of  this 
collection  of  information,  including 
suggestions  for  reducing  this  burden,  to 
Chief,  Information  Policy  Branch,  PM- 
223Y,  U.S.  Environmental  Protection 
Agency,  401  M  Street,  SW.,  Washington, 
DC  20460;  and  to  the  Office  of 
Information  and  Regulatory  Affairs, 
Office  of  Management  and  Budget, 


Washington,  DC  20503,  marked 
“Attention:  Jonathan  Gledhill.’’ 

VII.  Supporting  Documents 

The  following  documents  have  been 
prepared  in  support  of  this  rulemaking 
and  placed  in  docket  number  F-92 
LLDF-FFFFF. 

1.  U.S.  EPA.  “Liner  and  Leak  Detection 
Rule  Background  Document”,  EPA/530-SW- 
87-015,  May,  1987. 

2.  U.S.  EPA,  “Bottom  Liner  Performance  in 
Double-Lined  Landfills  and  Surface 
Impoundments  Background  Document",  EPA/ 
530-SW-87-013,  April.  1987. 

3.  U.S.  EPA.  “Compilation  of  Current 
Practices  at  Land  Disposal  Facilities”, 
January,  1992. 

4.  U.S.  EPA.  “Action  Leakage  Rate  for  Leak 
Detection  Systems”,  January,  1992. 

5.  U.S.  EPA,  “Response  to  Public  Comments 
on  Final  Double-Liner  and  Leak  Detection 
Rule”,  January,  1992. 

6.  U.S.  EPA  Memorandum,  “Revisions  to 
Cost  Analysis  for  the  Final  Rulemaking 
Entitled  Liners  and  Leak  Detection  Systems 
for  Hazardous  Waste  Land  Disposal  Units, " 
January,  1992. 

List  of  Subjects  in  40  CFR  Parts  260, 264, 
265, 270,  and  271 

Administrative  practice  and 
procedure.  Confidential  business 
information.  Hazardous  materials 
transportation.  Hazardous  waste,  Indian 
lands.  Intergovernmental  relations. 
Penalties,  Insurance,  Packaging  and 
containers.  Reporting  and  recordkeeping 
requirements.  Security  measures.  Surety 
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bonds,  Water  pollution  control.  Water 
supply. 

Dated:  January  15, 1992. 

William  K.  Reilly, 

Adminiatrator. 

For  the  reasons  set  out  in  the 
preamble,  chapter  I  of  title  40  of  the 
Code  of  Federal  Regulations  is  amended 
as  follows: 

PART  260— HAZARDOUS  WASTE 
MANAGEMENT  SYSTEM:  GENERAL 

1.  The  authority  citation  for  part  260 
continues  to  read  as  follows: 

Authority:  42  U.SJC.  6905, 6912(a},  6921- 
6927,  6930,  6934,  6935,  6937,  6938. 6939,  and 
6974. 

2.  Section  260.10  is  amended  by 
adding  the  definition  of  "replacement 
unit”  in  alphabetical  order,  and  revising 
the  definition  of  "sump"  to  read  as 
follows: 

§260.10  Definitions. 
***** 

Replacement  unit  means  a  landfill, 
surface  impoundment,  or  waste  pile  unit 

(1)  from  which  all  or  substantially  all  of 
the  waste  is  removed,  and  (2)  that  is 
subsequently  reused  to  treat,  store,  or 
dispose  of  hazardous  waste. 
“Replacement  unit"  does  not  apply  to  a 
unit  from  which  waste  is  removed 
during  closure,  if  die  subsequent  reuse 
solely  involves  the  disposal  of  waste 
from  that  unit  and  other  closing  units  or 
corrective  action  areas  at  the  facility,  in 
accordance  with  an  approved  closure 
plan  or  EPA  or  State  approved 
corrective  action. 

***** 

Sump  means  any  pit  or  reservoir  that 
meets  the  definition  of  tank  and  those 
troughs/ trendies  connected  to  it  that 
serve  to  collect  hazardous  waste  for 
transport  to  hazardous  waste  storage, 
treatment,  or  disposal  facilities;  except 
that  as  used  in  the  landfill,  surface 
impoundment,  and  waste  pile  rules, 
“sump"  means  any  lined  pit  or  reservoir 
that  serves  to  collect  liquids  drained 
from  a  leachate  collection  and  removal 
system  or  leak  detection  system  for 
subsequent  removal  from  the  system. 
***** 

PART  264— STANDARDS  FOR 
OWNERS  AND  OPERATORS  OF 
HAZARDOUS  WASTE  TREATMENT, 
STORAGE,  AND  DISPOSAL 
FACILITIES 

1.  The  authority  citation  for  part  264 
continues  to  read  as  follows: 

Authority:  42  U.SjC.  6905. 6ei2(a).  6924,  and 
6925. 


2.  SecticMi  264.15  ia  amended  by 
revising  paragraph  (b)(4)  to  read  as 
followr. 

§  264.15  General  Inspection  requirements. 
***** 

(b)  *  *  * 

(4)  The  frequency  of  inspection  may 
vary  for  the  items  on  the  schedule. 
However,  it  should  be  based  on  the  rate 
of  deterioration  of  the  equipment  and 
the  {Mtibability  of  an  mivironmCTital  or 
human  health  incident  if  the 
deterioration,  malfimction,  or  any 
operator  error  goes  undetected  between 
inspections.  Areas  subject  to  spills,  such 
as  loading  and  unloading  areas,  must  be 
inspected  daily  when  in  use.  At  a 
minimum,  the  inspection  schedule  must 
include  the  items  and  frequencies  called 
for  in  §§  264.174,  264.193,  264.195, 

264.226,  264.254,  264.278,  264.303,  264.347, 
264.602,  264.1033,  264.1052,  264.1053,  and 
264.1058,  where  applicable. 
***** 

3.  Subpart  B  is  amended  by  adding 
§  264.19  as  follows: 

§  264.19  Construction  quality  assurance 
program. 

(a)  COi4  program.  (1)  A  construction 
quality  assurance  (CQA)  program  is 
required  for  all  surface  impoundment, 
waste  pile,  and  lerndfill  units  that  are 
required  to  comply  with  §  §  264.221  (c) 
and  (d),  264.251  (c)  and  (d),  and  264.301 

(c)  and  (d).  The  program  must  ensure 
that  the  constructed  unit  meets  or 
exceeds  all  design  criteria  and 
specifications  in  the  permit.  The 
program  must  be  develc^ied  and 
imfdemented  under  the  direction  of  a 
CQA  officer  who  is  a  registered 
professional  engineer. 

(2)  The  CQA  program  must  address 
the  following  physical  components, 
where  applicable: 

(i)  Foundations; 

(ii)  Dikes; 

(iii)  Low-permeability  soil  liners; 

(iv)  Geomembranes  (flexible 
membrane  liners); 

(v)  Leadiate  collection  and  removal 
systems  and  leak  detection  systems;  and 

(vi)  Final  cover  systems. 

(b)  Written  CQA  plan.  The  owner  or 
operator  of  units  subject  to  the  CQA 
program  under  paragraph  (a)  of  this 
section  must  develop  and  implement  a 
written  CQA  plan.  The  plan  must 
identify  steps  that  will  1m  used  to 
monitor  and  document  the  quality  of 
materials  and  the  condition  and  manner 
of  their  installatian.  The  CQA  plan  must 
include: 

(1)  Identificaticm  of  applicable  units, 
and  a  description  of  how  they  will  be 
constructed. 


(2)  Identificathm  of  key  personnel  in 
the  development  and  implementation  of 
the  CQA  plan,  and  CQA  officer 
qualifications. 

(3)  A  description  of  inspection  and 
sampling  activities  for  all  unit 
components  identified  in  paragraph 
(a)(2)  of  this  section,  including 
observations  and  tests  that  will  be  used 
before,  during,  and  after  construction  to 
ensure  that  the  construction  materials 
and  the  installed  unit  components  meet 
the  design  specifications.  The 
description  must  cover:  Sampling  size 
and  locations;  firequency  of  testing;  data 
evaluation  procedures;  acceptance  and 
rejection  criteria  for  construction 
materials;  plans  for  implementing 
corrective  measures;  and  data  or  other 
information  to  be  recorded  and  retained 
in  the  operating  record  under  §  264.73. 

(c)  Contents  of  program.  (1)  The  CXJA 
program  must  include  observations, 
inspections,  tests,  and  measurements 
sufficient  to  ensure: 

(1)  Structural  stability  and  integrity  of 
all  con^onents  of  the  unit  identified  in 
paragraph  (a)(2)  of  this  section; 

(ii)  Proper  construction  of  all 
components  of  the  liners,  leachate 
collection  and  removal  system,  leak 
detection  system,  and  final  cover 
system,  according  to  permit 
specifications  and  good  engineering 
practices,  and  proper  installation  of  all 
components  (e.g.,  pipes)  according  to 
design  specifications; 

(iii)  Conformity  of  all  materials  used 
with  design  6uad  other  material 
specifications  under  §  §  264.221, 264.251, 
and  264.301. 

(2)  The  CQA  program  shall  include 
test  fills  for  compacted  soil  liners,  using 
the  same  compaction  methods  as  in  the 
full  scale  unU,  to  ensure  that  the  liners 
are  constructed  to  meet  the  hydraulic 
conductivity  requirements  of 

§§  264.221(c)(l)(i)(B),  264.251  (c)(l)(i)(B), 
and  264.301(cHl)(i)(B)  in  the  field. 
Compliance  with  the  hydraulic 
conductivity  requirements  must  be 
verified  by  using  in-situ  testing  on  the 
constructed  test  fill.  The  Regional 
Administrator  may  accept  an  alternative 
demonstration,  in  lieu  of  a  test  fill, 
where  data  are  sufficient  to  show  that  a 
constructed  soil  liner  will  meet  the 
hydraulic  conductivity  requirements  of 
§§  264.221(G)(l)(i)(B),  264.251(c)(l)(i)(B), 
and  264.301(G)(l)(i)(B)  in  the  field. 

(d)  Certification.  Waste  shall  not  be 
received  in  a  unit  subject  to  §  264.19 
until  the  owner  or  operator  has 
submitted  to  the  Regional  Administrator 
by  certified  mail  or  hand  delivery  a 
certification  signed  by  the  CQA  officer 
that  the  approved  CQA  plan  has  been 
successfully  carried  out  and  that  the  unit 
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meets  the  requirements  of  ${  284.221  (c) 
or  (d),  264.251  (c)  or  (d),  or  264.301  (c)  or 
(d);  and  the  procedure  in  §  270.30(l)(2)(ii) 
of  this  chapter  has  been  complete. 
Documentation  supporting  the  CQA 
officer's  certification  must  be  furnished 
to  the  Regional  Administrator  upon 
request. 

4.  Section  264.73  is  amended  by 
revising  paragraph  (b)(6)  to  read  as 
follows: 

§  264.73  Operating  record. 

*  •  •  *  # 

(b) *** 

(o)  Monitoring,  testing  or  analytical 
data,  and  corrective  action  where 
required  by  subpart  F  and  S9  264.19, 
264.191,  264.193,  264.195,  264.222,  264.223, 
264.226,  264.252-264.254,  264.276,  264.278, 
264.280,  264.302-264.304,  264.309,  264.347, 
264.602,  264.1034(c)-264.1034(f),  264.1035, 
264.10e3(d)-264.1063(i),  and  264.1064. 
***** 

5.  Section  264.221  is  amended  by 
redesignating  paragraphs  (f),  (g),  and  (h) 
as  paragraphs  (g),  (h),  and  (i), 
respectively,  by  revising  paragraphs  (c) 
and  (d);  and  by  adding  new  paragraph 
(f)  to  read  as  follows: 

§  264.221  Design  and  operating 
requirements. 

*  *  *  •  *  . 

(c)  The  owner  ot  operator  of  each  new 
surface  impoundment  unit  cm  which 
construction  commences  after  January 
29, 1992,  each  lateral  expansicm  of  a 
siu^ace  impoundment  unit  on  which 
construction  cmnmences  after  July  29, 
1992  and  each  replacement  of  an 
existing  surface  inqraundment  unit  that 
is  to  commence  reuse  after  July  29, 1992 
must  install  two  or  more  liners  and  a 
leachate  collection  and  removal  system 
between  such  liners.  “Construction 
conunences”  is  as  defined  in  S  260.10  of 
this  chapter  undm*  “existing  facility”. 

(l)(i)  The  Jiner  system  must  include: 

(A)  A  top  liner  designed  and 
constructed  of  materials  (e.g.,  a 
geomembrane)  to  prevent  the  migration 
of  hazardous  constituents  into  such  liner 
during  the  active  life  and  post-closure 
care  period;  and 

(B)  A  composite  bottom  liner, 
consisting  of  at  least  two  compmients. 
The  upper  component  must  be  designed 
and  constructed  of  materials  (e.g.,  a 
geomembrane)  to  prevent  the  migration 
of  hazardous  constituents  into  this 
component  during  the  active  life  and 
post-closure  care  period.  The  lower 
component  must  be  designed  and 
constructed  of  materials  to  minimize  the 
migration  of  hazardous  constituents  if  a 
breach  in  the  upper  component  were  to 
occur.  The  lower  component  must  be 
constructed  of  at  least  3  feet  (91  cm)  of 


compacted  soil  material  with  a 
hydraulic  conductivity  of  no  more  than 
1X10/“V  cm/sec. 

(ii)  The  liners  must  comply  with 
paragraphs  (a)  (1),  (2),  and  (3)  of  this 
section. 

(2)  The  leachate  collection  and 
removal  system  between  the  liners,  and 
immediately  above  the  bottom 
composite  liner  in  the  case  of  multiple 
leachate  collection  and  removal 
systems,  is  also  a  leak  detection  system. 
'Diis  leak  detection  system  must  be 
capable  of  detecting,  collecting,  and 
removing  leaks  of  hazardous 
constituents  at  the  earliest  practicable 
time  through  all  areas  of  the  top  liner 
likely  to  be  exposed  to  waste  or 
leachate  during  the  active  life  and  post¬ 
closure  care  period.  The  requirements 
for  a  leak  detection  system  in  this 
paragraph  are  satisfied  by  installation  of 
a  system  that  is,  at  a  minimum: 

(i)  Constructed  with  a  bottom  slope  of 
one  percent  or  more; 

(ii)  Constructed  of  granular  drainage 
materials  with  a  hydraulic  conductivity 
of  lXl0/~  V  cm/sec  or  more  and  a 
thidcness  of  12  inches  (30.5  cm)  or  more; 
or  ccKistructed  of  synthetic  or  geonet 
drainage  materials  with  a  transmissivity 
of  3xl0/"V  m‘sec  or  more; 

(iii)  Constructed  of  materials  that  are 
chemically  resistant  to  the  waste 
managed  in  the  surface  impoundment 
and  the  leachate  expected  to  be 
generated,  and  of  sufficient  strength  and 
thickness  to  prevent  collapse  under  the 
pressures  exerted  by  overiying  wastes 
and  any  waste  cover  materials  or 
equipment  used  at  the  surface 
impoundment; 

(iv)  Designed  and  operated  to 
minimize  clogging  during  the  active  life 
and  post-closure  care  period;  and 

(v)  Constructed  with  sumps  and  liquid 
removal  methods  (e.g.,  pumps)  of 
sufficient  size  to  collie  and  remove 
liquids  fiom  the  sump  and  prevmit 
liquids  from  backing  up  into  the 
drainage  layer.  Each  unit  must  have  its 
own  sump(s).  The  design  of  each  sump 
and  removal  system  must  provide  a 
method  fw  measuring  and  recording  the 
volume  of  liquids  present  in  the  sump 
and  of  liquids  removed. 

(3)  The  owner  or  operator  shall  collect 
and  remove  pumpable  liquids  in  the 
sumps  to  minimbm  the  head  on  the 
bottom  liner. 

(4)  The  owner  or  operator  of  a  leak 
detection  systun  that  is  not  located 
completely  above  the  seasonal  high 
water  table  must  demonstrate  that  the 
operation  of  the  leak  detection  system 
will  not  be  adversely  affected  by  the 
presence  of  ground  water. 

(d)  The  R^onal  Administrates  may 
approve  alternative  design  or  operating 


practices  to  those  specified  in  paragraph 
(c)  of  this  section  if  the  owner  or 
operator  demonstrates  to  the  Regional 
Administrator  that  such  design  and 
operating  practices,  together  unth 
location  characteristics; 

(1)  Will  prevent  the  migration  of  any 
hazardous  constituent  into  the  ground 
water  or  surface  water  at  least  as 
effectively  as  the  liners  and  leachate 
collection  and  removal  system  specified 
in  paragraph  (c)  of  this  section;  and 

(2)  Will  allow  detection  of  leaks  of 
hazardous  constituents  through  the  top 
liner  at  least  as  effectively. 
***** 

(f)  The  owner  or  operator  of  any 
replacement  surface  impoundment  unit 
is  exempt  from  paragraph  (c)  of  this 
section  if: 

(1)  The  existing  unit  was  constructed 
in  compliance  with  the  design  standards 
of  sections  3004  (o)(l)(A)(i)  and  (o)(5)  of 
the  Resource  Conservation  and 
Recovery  Act;  and 

(2)  There  is  no  reason  to  believe  that 
the  liner  is  not  functioning  as  designed. 
***** 

a  New  S9  264.222  and  264.223  are 
added  to  read  as  follows: 

9264.222  Action  laakags  rate. 

(a)  The  Regional  Administrator  shall 
approve  an  action  leakage  rate  for 
surface  impoundment  units  subject  to 
S  264JZ21  (c)  (H*  (d).  The  action  leakage 
rate  is  the  maximum  design  flow  rate 
that  the  leak  detection  system  (LDS)  can 
remove  without  the  fluid  head  on  the 
bottom  liner  exceeding  1  foot.  The 
action  leakage  rate  must  include  an 
adequate  safety  margin  to  allow  for 
uncertainties  in  the  design  (e.g.,  slope, 
hydraulic  conductivity,  thickness  of 
drainage  material),  construction, 
operation,  and  location  of  the  LDS. 
waste  and  leachate  characteristics, 
likelihood  and  amounts  of  other  sources 
of  liquids  in  the  LDS,  and  proposed 
response  actioiw  (e.g.,  the  action  leakage 
rate  must  consider  decreases  in  the  flow 
capacity  of  the  system  over  time 
resulting  from  siltation  and  clogging,  rib 
layover  and  oeep  of  synthetic 
components  of  the  system,  overburden 
pressures,  etc.). 

(b)  To  determine  if  the  action  leakage 
rate  has  been  exceeded,  the  owner  or 
operator  must  convert  the  weekly  or 
monthly  flow  rate  from  the  monitoring 
data  obtained  under  §  264.226(d)  to  an 
average  daily  flow  rate  (gallons  per  acre 
per  day)  for  eadi  sump.  Unless  the 
Regioiud  Administrator  approves  a 
different  calculation,  the  average  daily 
flow  rate  for  each  sump  must  be 
calculated  weddy  during  the  active  life 
and  closure  period,  and  if  the  uidt  is 
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closed  in  accordance  with  §  264.228(b), 
monthly  during  the  post-closure  care 
period  when  monthly  monitoring  is 
required  under  §  264.226(d]. 

§  264.223  Response  actions. 

(a)  The  owner  or  operator  of  surface 
impoundment  units  subject  to  §  264.221 
(c)  or  (d)  must  have  an  approved 
response  action  plan  before  receipt  of 
waste.  The  response  action  plan  must 
set  forth  the  actions  to  be  taken  if  the 
action  leakage  rate  has  been  exceeded. 
At  a  minimum,  the  response  action  plan 
must  describe  the  actions  specified  in 
paragraph  (b)  of  this  section. 

(b)  If  the  flow  rate  into  the  leak 
detection  system  exceeds  the  action 
leakage  rate  for  any  sump,  the  owner  or 
operator  must: 

(1)  Notify  the  Regional  Administrator 
in  writing  of  the  exceedence  within  7 
days  of  the  determination: 

(2)  Submit  a  preliminary  written 
assessment  to  the  Regional 
Administrator  within  14  days  of  the 
determination,  as  to  the  amount  of 
liquids,  likely  sources  of  liquids, 
possible  location,  size,  and  cause  of  any 
leaks,  and  short-term  actions  taken  and 
planned; 

(3)  Determine  to  the  extent  practicable 
the  location,  size,  and  cause  of  any  leak; 

(4)  Determine  whether  waste  receipt 
should  cease  or  be  curtailed,  whether 
any  waste  should  be  removed  from  the 
unit  for  inspection,  repairs,  or  controls, 
and  whether  or  not  the  unit  should  be 
closed; 

(5)  Determine  any  other  short-term 
and  longer-term  actions  to  be  taken  to 
mitigate  or  stop  any  leaks;  and 

(6)  Within  30  days  after  the 
notification  that  the  action  leakage  rate 
has  been  exceeded,  submit  to  the 
Regional  Administrator  the  results  of  the 
analyses  specified  in  paragraphs  (b)  (3), 
(4),  and  (5)  of  this  section,  the  results  of 
actions  taken,  and  actions  planned. 
Monthly  thereafter,  as  long  as  the  flow 
rate  in  the  leak  detection  system 
exceeds  the  action  leakage  rate,  the 
owner  or  operator  must  submit  to  the 
Regional  Administrator  a  report 
summarizing  the  results  of  any  remedial 
actions  taken  and  actions  planned. 

(c)  To  make  the  leak  and/or 
remediation  determinations  in 
paragraphs  (b)  (3),  (4),  and  (5)  of  this 
section,  the  owner  or  operator  must: 

(l)(i)  Assess  the  source  of  liquids  and 
amounts  of  liquids  by  source, 

(ii)  Conduct  a  fingerprint,  hazardous 
constituent,  or  other  analyses  of  the 
liquids  in  the  leak  detection  system  to 
identify  the  source  of  liquids  and 
possible  location  of  any  leaks,  and  the 
hazard  and  mobility  of  the  liquid;  and 


(iii)  Assess  the  seriousness  of  any 
leaks  in  terms  of  potential  for  escaping 
into  the  environment;  or 

(2)  Document  why  such  assessments 
are  not  needed. 

7.  Section  264.226  is  amended  by 
adding  new  paragraph  (d)  to  read  as 
follows: 

§  264.226  Monitoring  and  inspection. 

*  «  •  *  * 

(d)(1)  An  owner  or  operator  required 
to  have  a  leak  detection  system  under 
§  264.221  (c)  or  (d)  must  record  the 
amoimt  of  liquids  removed  from  each 
leak  detection  system  sump  at  least 
once  each  week  during  the  active  life 
and  closure  period. 

(2)  After  the  final  cover  is  installed, 
the  amount  of  liquids  removed  from 
each  leak  detection  system  sump  must 
be  recorded  at  least  monthly.  If  the 
liquid  level  in  the  sump  stays  below  the 
pump  operating  level  for  two 
consecutive  months,  the  amount  of 
liquids  in  the  sumps  must  be  recorded  at 
least  quarterly.  If  the  liquid  level  in  the 
sump  stays  below  the  pump  operating 
level  for  two  consecutive  quarters,  the 
amount  of  liquids  in  the  sumps  must  be 
recorded  at  least  semi-annually.  If  at 
any  time  during  the  post-closure  care 
period  the  pump  operating  level  is 
exceeded  at  units  on  quarterly  or  semi¬ 
annual  recording  schedules,  the  owner 
or  operator  must  return  to  monthly 
recording  of  amounts  of  liquids  removed 
from  each  sump  until  the  liquid  level 
again  stays  below  the  pump  operating 
level  for  two  consecutive  months. 

(3)  “Pump  operating  level"  is  a  liquid 
level  proposed  by  the  owner  or  operator 
and  approved  by  the  Regional 
Administrator  based  on  pump  activation 
level,  sump  dimensions,  and  level  that 
avoids  backup  into  the  drainage  layer 
and  minimizes  head  in  the  sump. 

8.  Section  264.228  is  amended  by 
redesignating  paragraphs  (b)(2)  and 
(b)(3)  as  paragraphs  (b)(3)  and  (b)(4) 
respectively,  and  by  adding  a  new 
paragraph  (b)(2)  to  read  as  follows: 

§  264.228  Closure  and  post-closure  care. 

«  *  *  *  * 

(b)  *  *  * 

(2)  Maintain  and  monitor  the  leak 
detection  system  in  accordance  with 
§§  264.221(c)(2)(iv)  and  (3)  and 
264.226(d),  and  comply  with  all  other 
applicable  leak  detection  system 
requirements  of  this  part; 
***** 

9.  Section  264.251  is  amended  by 
redesignating  paragraphs  (c),  (d),  (e).  (f), 
and  (g)  as  paragraphs  (g),  (h),  (i),  (j)  and 
(k),  respectively,  and  by  adding  new 
paragraphs  (c),  (d),  (e),  and  (f)  to  read  as 
follows: 


§  264.251  Design  end  operating 
requirements. 

***** 

(c)  The  owner  or  operator  of  each  new 
waste  pile  unit  on  which  construction 
commences  after  January  29, 1992,  each 
lateral  expansion  of  a  waste  pile  unit  on 
which  construction  commences  after 
July  29. 1992,  and  each  replacement  of 
an  existing  waste  pile  unit  that  is  to 
commence  reuse  after  July  29, 1992  must 
install  two  or  more  liners  and  a  leachate 
collection  and  removal  system  above 
and  between  such  liners.  “Construction 
commences"  is  as  defined  in  §  260.10 
under  “existing  facility". 

(1) (i)  The  liner  system  must  include: 

(A)  A  top  liner  designed  and 
constructed  of  materials  (e.g.,  a 
geomembrane)  to  prevent  the  migration 
of  hazardous  constituents  into  such  liner 
during  the  active  life  and  post-closure 
care  period;  and 

(B)  A  composite  bottom  liner, 
consisting  of  at  least  two  components. 
The  upper  component  must  be  designed 
and  constructed  of  materials  (e.g.,  a 
geomembrane)  to  prevent  the  migration 
of  hazardous  constituents  into  this 
component  during  the  active  life  and 
post-closure  care  period.  The  lower 
component  must  be  designed  and 
constructed  of  materials  to  minimize  the 
migration  of  hazardous  constituents  if  a 
breach  in  the  upper  component  were  to 
occur.  The  lower  component  must  be 
constructed  of  at  least  3  feet  (91  cm)  of 
compacted  soil  material  with  a 
hydraulic  conductivity  of  no  more  than 
IX 10”’ cm/sec. 

(ii)  The  liners  must  comply  with 
paragraphs  (a)(l)(i),  (ii),  and  (iii)  of  this 
section. 

(2)  The  leachate  collection  and 
removal  system  immediately  above  the 
top  liner  must  be  designed,  constructed, 
operated,  and  maintained  to  collect  and 
remove  leachate  from  the  waste  pile 
during  the  active  life  and  post-closure 
care  period.  The  Regional  Administrator 
will  specify  design  and  operating 
conditions  in  the  permit  to  ensure  that 
the  leachate  depth  over  the  liner  does 
not  exceed  30  cm  (one  foot).  The 
leachate  collection  and  removal  system 
must  comply  with  paragraphs  (c)(3)(iii) 
and  (iv)  of  this  section. 

(3)  The  leachate  collection  and 
removal  system  between  the  liners,  and 
immediately  above  the  bottom 
composite  liner  in  the  case  of  multiple 
leachate  collection  and  removal 
systems,  is  also  a  leak  detection  system. 
This  leak  detection  system  must  be 
capable  of  detecting,  collecting,  and 
removing  leaks  of  hazardous 
constituents  at  the  earliest  practicable 
time  through  all  areas  of  the  top  liner 
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likely  to  be  exposed  to  waste  or 
leachate  during  the  active  life  and  post¬ 
closure  care  period.  The  requirements 
for  a  leak  detection  system  in  this 
paragraph  are  satisfied  by  installation  of 
a  system  that  is.  at  a  minimum: 

(i)  Constructed  with  a  bottom  slope  of 
one  percent  or  more; 

(ii)  Constructed  of  granular  drainage 
materials  with  a  hydraulic  conductivity 
of  1 X  10~^  cm/sec  or  more  and  a 
thickness  of  12  inches  (30.5  cm)  or  more; 
or  constructed  of  synthetic  or  geonet 
drainage  materials  with  a  transmissivity 
of  3xl0“*m*/sec  or  more: 

(iii)  Constructed  of  materials  that  are 
chemically  resistant  to  the  waste 
managed  in  the  waste  pile  and  the 
leachate  expected  to  be  generated,  and 
of  sufficient  strength  and  thickness  to 
prevent  collapse  under  the  pressures 
exerted  by  overlying  wastes,  waste 
cover  materials,  and  equipment  used  at 
the  waste  pile; 

(iv)  Designed  and  operated  to 
minimize  clogging  during  the  active  life 
and  post-closure  care  period;  and 

(v)  Constructed  with  sumps  and  liquid 
removal  methods  (e.g.,  pumps)  of 
sufficient  size  to  collect  and  remove 
liquids  from  the  sump  and  prevent 
liquids  from  backing  up  into  the 
drainage  layer.  Each  uonit  must  have  its 
own  sump(s).  The  design  of  each  sump 
and  removal  system  must  provide  a 
method  for  measuring  and  recording  the 
volume  of  liquids  present  in  the  sump 
and  of  liquids  removed. 

(4)  The  owner  or  operator  shall  collect 
and  remove  pumpable  liquids  in  the  leak 
detection  system  sumps  to  minimize  the 
head  on  the  bottom  liner. 

(5)  The  owner  or  operator  of  a  leak 
detection  system  that  is  not  located 
completely  above  the  seasonal  high 
water  table  must  demonstrate  that  the 
operation  of  the  leak  detection  system 
will  not  be  adversely  afrected  by  the 
presence  of  ground  water. 

(d)  The  Regional  Administrator  may 
approve  alternative  design  or  operating 
practices  to  those  specified  in  paragraph 
(c)  of  this  section  if  the  owner  or 
operator  demonstrates  to  the  Regional 
Administrator  that  such  design  and 
operating  practices,  together  with 
location  characteristics: 

(1)  Will  prevent  the  migration  of  any 
hazardous  constituent  into  the  ground 
water  or  surface  water  at  least  as 
efiectively  as  the  liners  and  leachate 
collection  and  removal  systems 
specified  in  paragraph  (c)  of  this  section; 
and 

(2)  Will  allow  detection  of  leaks  of 
hazardous  constituents  dirou^  the  top 
liner  at  least  as  effectively. 

(e)  Paragraph  (c)  of  this  section  does 
not  apply  to  monofills  that  are  granted  a 


waiver  by  the  Regional  Administrator  in 
accordance  with  f  264.221(e). 

(f)  The  owner  or  operatOT  of  any 
replacement  waste  pile  unit  is  exempt 
from  paragraph  (c)  of  this  section  if: 

(1)  The  existing  unit  was  constructed 
in  compliance  with  the  design  standards 
of  section  3004(o)(l)(A)(i)  and  (o)(5)  of 
the  Resource  Conservation  and 
Recovery  Act;  and 

(2)  There  is  no  reason  to  believe  that 
the  liner  is  not  functioning  as  designed. 

*  *  *  «  • 

10.  New  IS  264.252  and  264.253  are 
added  to  read  as  follows: 

S  264.252  Action  leakage  rate. 

(a)  The  Regional  Administrator  shall 
approve  an  action  leakage  rate  for 
si^ace  impoundment  units  subject  to 
I  264.251(c)  or  (d).  The  action  leakage 
rate  is  the  maximum  design  flow  rate 
that  the  leak  detection  system  (LOS)  can 
remove  without  the  fluid  head  on  the 
bottom  liner  exceeding  1  foot.  The 
action  leakage  rate  must  include  an 
adequate  safety  margin  to  allow  for 
uncertainties  in  the  design  |e.g..  slope, 
hydraulic  conductivity,  thickness  of 
drainage  material),  construction 
operation,  and  location  of  the  LDS 
waste  and  leachate  characteristics 
likelihood  and  amounts  of  other  sourr«» 
of  liquids  in  the  LDS.  and  proposed 
response  actions  |e.g..  the  action  leakage 
rate  must  consider  decreases  in  the  now- 
capacity  of  the  system  over  time 
resulting  frtiro  siltation  and  clogging,  rib 
layover  and  creep  of  synthetic 
components  of  the  system,  overburden 
pressures,  etc.). 

(b)  To  determine  if  the  action  leakage 
rate  has  been  exceeded,  the  owner  or 
operator  must  convert  the  weekly  flow 
rate  from  the  monitonng  data  obtained 
under  §  264.254(c)  to  an  average  daily 
flow  rate  (gallons  per  acre  per  day)  for 
each  sump.  Unless  the  Regional 
Administrator  approves  a  different 
calculation,  the  average  daily  flow  rate 
for  each  sump  must  be  calculated 
weekly  during  the  active  life  and  closure 
period 

9264dtt3  Response  actione. 

(a)  The  owner  or  operator  of  waste 
pile  units  subject  to  S  264.251  (c)  or  (d) 
must  have  an  approved  response  action 
plan  before  receipt  of  waste.  The 
response  action  plan  must  set  forth  the 
actions  to  be  taken  if  the  action  leakage 
rate  has  been  exceeded.  At  a  minimum, 
the  response  action  plan  must  describe 
the  actions  specified  in  paragraph  (b)  of 
this  section. 

(b)  If  the  flow  rate  into  the  leak 
detection  system  exceeds  the  action 
leakage  rate  for  any  sump,  the  owner  or 
operator  must; 


(1)  Notify  the  Regional  Administrator 
in  writing  of  the  exceedance  within  7 
days  of  the  determination; 

(2)  Submit  a  preliminary  written 
assessment  to  the  Regional 
Administrator  within  14  days  of  the 
determination,  as  to  the  amount  of 
liquids,  likely  sources  of  liquids, 
possible  location,  size,  and  cause  of  any 
leaks,  and  short-term  actions  taken  and 
planned; 

(3)  Determine  to  the  extent  practicable 
the  location,  size,  and  cause  of  any  leak; 

(4)  Determine  whether  waste  receipt 
should  cease  or  be  curtailed,  whether 
any  waste  should  be  removed  frem  the 
unit  for  inspection,  repairs,  or  controls, 
and  whether  or  not  the  unit  should  be 
closed; 

(5)  Eietermine  any  other  short-term 
and  long-term  actions  to  be  taken  to 
mitigate  or  stop  any  leaks;  and 

(6)  Within  30  days  after  the 
notification  that  the  action  leakage  rate 
has  been  exceeded,  submit  to  the 
Regional  Administrator  the  results  of  the 
analyses  specified  in  paragraphs  (b)  (3), 
(4).  and  (5)  of  this  section,  the  resets  of 
actions  taken,  and  actions  planned. 
Monthly  thereafter,  as  long  as  the  flow 
rate  in  the  leak  detection  system 
exceeds  the  action  leakage  rate,  the 
owner  or  operatoi  must  submit  to  the 
Regional  Administrator  a  report 
•ummarizing  the  results  of  any  remedial 
actions  taken  and  actions  planned. 

(c)  To  make  the  leak  and/or 
remediation  determinations  in 
paragraphs  (b)  (3),  (4).  and  (5)  of  this 
secticm,  the  owner  or  operator  must: 

(1) (i)  Assess  the  source  of  liquids  and 
amounts  of  liquids  by  source. 

(ii)  Conduct  a  fingerprinL  hazardous 
constituent,  or  other  analyses  of  the 
liquids  in  the  leak  detection  systrnn  to 
identify  the  source  of  liquids  and 
possible  location  of  any  leaks,  and  the 
hazard  and  mobility  of  the  liquid;  and 

(iii)  Assess  the  seriousness  of  any 
teaks  in  terms  of  potential  for  escaping 
into  the  environment;  or 

(2)  Document  why  such  assessments 
are  not  needed. 

11.  Section  264.254  is  amended  by 
adding  new  paragraph  (c)  to  read  as 
follows; 

S  264.254  Monitoring  and  Inspection. 

*  «  «  *  • 

(c)  An  owner  or  operator  required  to 
have  a  leak  detection  system  under 
S  264.251(c)  must  reoOTd  the  amount  of 
liquids  removed  from  each  leak 
detection  system  sump  at  least  once 
each  week  during  the  active  life  and 
dosure  period. 

12.  Section  264.301  is  amended  by 
redesignating  paragraphs  (f),  (g).  (h).  (i). 
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(j) .  and  (k)  as  paragraphs  (g),  (h),  (i).  (j). 

(k) ,  and  (i),  respectively,  by  revising 
paragraphs  (c)  and  (d).  and  by  adding 
new  paragraph  (f)  to  read  as  follows: 

S  264,301  Design  and  operating 
requirements. 

***** 

(c)  The  owner  or  operator  of  each  new 
landfill  unit  on  which  construction 
conunences  after  January  29, 1992,  each 
lateral  expansion  of  a  landfill  unit  on 
which  construction  conunences  after 
July  29, 1992,  and  each  replacement  of 
an  existing  landfill  unit  that  is  to 
commence  reuse  after  July  29, 1992  must 
install  two  or  more  liners  and  a  leachate 
collection  and  removal  system  above 
and  between  such  liners.  "Construction 
commences"  is  as  defined  in  $  260.10  of 
this  chapter  under  “existing  facility”. 

(1) (i)  llie  liner  system  must  include: 

(A)  A  top  liner  designed  and 
constructed  of  materials  (e.g.,  a 
geomembrane)  to  prevent  the  migration 
of  hazardous  constituents  into  such  liner 
during  the  active  life  and  post-closure 
care  period;  and 

(B)  A  composite  bottom  liner, 
consisting  of  at  least  two  components. 
The  upper  component  must  be  designed 
and  constructed  of  materials  (e.g.,  a 
geomembrane)  to  prevent  the  migration 
of  hazardous  constituents  into  this 
component  during  the  active  life  and 
post-closure  care  period.  The  lower 
component  must  be  designed  cmd 
constructed  of  materials  to  minimize  the 
migration  of  hazardous  constituents  if  a 
breach  in  the  upper  component  were  to 
occur.  The  lower  component  must  be 
constructed  of  at  least  3  feet  (91  cm)  of 
compacted  soil  material  with  a 
hydraulic  conductivity  of  no  more  than 
lx  10" ’cm/sec. 

(ii)  The  liners  must  comply  with 
paragraphs  (a)(1)  (i),  (ii),  and  (iii)  of  this 
section. 

(2)  The  leachate  collection  and 
removal  system  immediately  above  the 
top  liner  must  be  designed,  constructed, 
operated,  and  maintained  to  collect  and 
remove  leachate  from  the  landfill  during 
the  active  life  and  post-closure  care 
period.  The  Regional  Administrator  will 
specify  design  and  operating  conditions 
in  the  permit  to  ensure  that  the  leachate 
depth  over  the  liner  does  not  exceed  30 
cm  (one  foot).  The  leachate  collection 
and  removal  system  must  comply  with 
paragraphs  (3)(c)  (iii)  and  (iv)  of  this 
section. 

(3)  The  leachate  collection  and 
removal  system  between  the  liners,  and 
immediately  above  the  bottom 
composite  liner  in  the  case  of  multiple 
leachate  collection  and  removal 
systems,  is  also  a  leak  detection  system. 
liiis  leak  detection  system  must  be 


capable  of  detecting,  collecting,  and 
removing  leaks  of  hazardous 
constituents  at  the  earliest  practicable 
time  through  all  areas  of  the  top  liner 
likely  to  be  exposed  to  waste  or 
leachate  during  the  active  life  and  post¬ 
closure  care  period.  The  requirements 
for  a  leak  detection  system  in  this 
paragraph  are  satisfied  by  installation  of 
a  system  that  is,  at  a  minimum: 

(i)  Constructed  with  a  bottom  slope  of 
one  percent  or  more; 

(ii)  Constructed  of  granular  drainage 
materials  with  a  hydraulic  conductivity 
of  1  XlO"*  cm/sec  or  more  and  a 
thickness  of  12  inches  (30.5  cm)  or  more; 
or  constructed  of  synthetic  or  geonet 
drainage  materials  with  a  transmissivity 
of  3X10"*mV8ec  or  more; 

(iii)  Constructed  of  materials  that  are 
chemically  resistant  to  the  waste 
managed  in  the  landHll  and  the  leachate 
expected  to  be  generated,  and  of 
sufficient  strength  and  thickness  to 
prevent  collapse  under  the  pressures 
exerted  by  overlying  wastes,  waste 
cover  materials,  and  equipment  used  at 
the  landfill; 

(iv)  Designed  and  operated  to 
minimize  clogging  during  the  active  life 
and  post-closure  care  period;  and 

(v)  Constructed  with  sumps  and  liquid 
removal  methods  (e.g.,  pumps)  of 
sufficient  size  to  collect  and  remove 
liquids  fix>m  the  sump  and  prevent 
liquids  from  backing  up  into  the 
drainage  layer.  Each  unit  must  have  its 
own  sump(s).  The  design  of  each  sump 
and  removal  system  must  provide  a 
method  for  measuring  and  recording  the 
volume  of  liquids  present  in  the  sump 
and  of  liquids  removed. 

(4)  The  owner  or  operator  shall  collect 
and  remove  pumpable  liquids  in  the  leak 
detection  system  sumps  to  minimize  the 
head  on  the  bottom  liner. 

(5)  The  owner  or  operator  of  a  leak 
detection  system  that  is  not  located 
completely  above  the  seasonal  high 
water  table  must  demonstrate  that  the 
operation  of  the  leak  detection  system 
will  not  be  adversely  affected  by  the 
presence  of  ground  water. 

(d)  The  Regional  Administrator  may 
approve  alternative  design  or  operating 
practices  to  those  specified  in  paragraph 
(c)  of  this  section  if  the  owner  or 
operator  demonstrates  to  the  Regional 
Administrator  that  such  design  and 
operating  practices,  together  with 
location  characteristics: 

(1)  Will  prevent  the  migration  of  any 
hazardous  constituent  into  the  ground 
water  or  surface  water  at  least  as 
effectively  as  the  liners  and  leachate 
collection  and  removal  systems 
specified  in  paragraph  (c)  of  this  section; 
and 


(2)  Will  allow  detection  of  leaks  of 
hazardous  constituents  through  the  top 
liner  at  least  as  efiectively. 

***** 

(f)  The  owner  or  operator  of  any 
replacement  landfill  unit  is  exempt  from 
paragraph  (c)  of  this  section  if: 

(1)  The  existing  unit  was  constructed 
in  compliance  with  the  design  standards 
of  section  3004(o)(l)(A)(i)  and  (o)(5)  of 
the  Resource  Conservation  and 
Recovery  Act:  and 

(2)  There  is  no  reason  to  believe  that 
the  liner  is  not  functioning  as  designed. 
***** 

13.  New  §  264.302  is  added  to  read  as 
follows: 

§  264.302  Action  leakago  rate. 

(a)  The  Regional  Administrator  shall 
approve  an  action  leakage  rate  for 
surface  impoundment  units  subject  to 
§  264.301(c)  or  (d).  The  action  leakage 
rate  is  the  maximum  design  flow  rate 
that  the  leak  detection  system  (IDS)  can 
remove  without  the  fluid  head  on  the 
bottom  liner  exceeding  1  foot.  The  action 
leakage  rate  must  include  an  adequate 
safety  margin  to  allow  for  uncertainties 
in  the  design  (e.g.,  slope,  hydraulic 
conductivity,  thickness  of  drainage 
material),  construction,  operation,  and 
location  of  the  IDS,  waste  and  leachate 
characteristics,  likelihood  and  amounts 
of  other  sources  of  liquids  in  the  IDS, 
and  proposed  response  actions  (e.g.,  the 
action  leakage  rate  must  consider 
decreases  in  the  flow  capacity  of  the 
system  over  time  resulting  from  siltation 
and  clogging,  rib  layover  and  creep  of 
synthetic  components  of  the  system, 
overburden  pressures,  etc.). 

(b)  To  determine  if  the  action  leakage 
rate  has  been  exceeded,  the  owner  or 
operator  must  convert  the  weekly  or 
monthly  flow  rate  from  the  monitoring 
data  obtained  under  §  264.303(c),  to  an 
average  daily  flow  rate  (gallons  per  acre 
per  day)  for  each  sump.  Unless  the 
Regional  Administrator  approves  a 
different  calculation,  the  average  daily 
flow  rate  for  each  sump  must  be 
calculated  weekly  during  the  active  life 
and  closure  period,  and  monthly  during 
the  post-closure  care  period  when 
monthly  monitoring  is  required  imder 

§  264.303(c). 

14.  Section  264.303  is  amended  by 
adding  new  paragraph  (c)  to  read  as 
follows: 

§  264.303  Monitoring  and  inspection. 
***** 

(c) (1)  An  owner  or  operator  required 
to  have  a  leak  detection  system  under 
§  264.301(c)  or  (d)  must  record  the 
amount  of  liquids  removed  from  each 
leak  detection  system  sump  at  least 
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once  each  week  during  the  active  life 
and  closure  period. 

(2)  After  the  final  cover  is  installed, 
the  amount  of  liquids  removed  from 
each  leak  detection  system  sump  must 
be  recorded  at  least  monthly.  If  the 
liquid  level  in  the  sump  stays  below  the 
pump  operating  level  for  two 
consecutive  months,  the  amount  of 
liquids  in  the  sumps  must  be  recorded  at 
least  quarterly.  If  the  liquid  level  in  the 
sump  stays  below  the  pump  operating 
level  for  two  consecutive  quarters,  the 
amount  of  liquids  in  the  sumps  must  be 
recorded  at  least  semi-annually.  If  at 
any  time  during  the  post-closure  care 
period  the  pump  operating  level  is 
exceeded  at  imits  on  quarterly  or  semi¬ 
annual  recording  schedules,  the  owner 
or  operator  must  return  to  monthly 
recording  of  amounts  of  liquids  removed 
from  each  sump  until  the  liquid  level 
again  stays  below  the  pump  operating 
level  for  two  consecutive  months. 

(3)  “Pump  operating  level"  is  a  liquid 
level  proposed  by  the  owner  or  operator 
and  approved  by  the  Regional 
Administrator  based  on  pump  activation 
level,  sump  dimensions,  and  level  that 
avoids  backup  into  the  drainage  layer 
and  minimizes  head  in  the  sump. 

15.  New  §  264.304  is  added  to  read  as 
follows: 

§  264.304  Response  actions. 

(a)  The  owner  or  operator  of  landfill 
units  subject  to  §  264.301(c)  or  (d)  must 
have  an  approved  response  action  plan 
before  receipt  of  waste.  The  response 
action  plan  must  set  forth  the  actions  to 
be  taken  if  the  action  leakage  rate  has 
been  exceeded.  At  a  minimum,  the 
response  action  plan  must  describe  the 
actions  specified  in  paragraph  (b)  of  this 
section. 

(b)  If  the  flow  rate  into  the  leak 
detection  system  exceeds  the  action 
leakage  rate  for  any  sump,  the  owner  or 
operator  must: 

(1)  Notify  the  Regional  Administrator 
in  writing  of  the  exceedence  within  7 
days  of  the  determination; 

(2)  Submit  a  preliminary  written 
assessment  to  the  Regional 
Administrator  within  14  days  of  the 
determination,  as  to  the  amount  of 
liquids,  likely  sources  of  liquids, 
possible  location,  size,  and  cause  of  any 
leaks,  and  short-term  actions  taken  and 
planned; 

(3)  Determine  to  the  extent  practicable 
the  location,  size,  and  cause  of  any  leak; 

(4)  Determine  whether  waste  receipt 
should  cease  or  be  curtailed,  whether 
any  waste  should  be  removed  from  the 
unit  for  inspection,  repairs,  or  controls, 
and  whether  or  not  the  unit  should  be 
closed; 


(5)  Determine  any  other  short-term 
and  longer-term  actions  to  be  taken  to 
mitigate  or  stop  any  leaks;  and 

(6)  Within  30  days  after  the 
notification  that  the  action  leakage  rate 
has  been  exceeded,  submit  to  the 
Regional  Administrator  the  results  of  the 
analyses  specified  in  paragraphs  (b)(3), 

(4) ,  and  (5)  of  this  section,  the  results  of 
actions  taken,  and  actions  planned. 
Monthly  thereafter,  as  long  as  the  flow 
rate  in  the  leak  detection  system 
exceeds  the  action  leakage  rate,  the 
owner  or  operator  must  submit  to  the 
Regional  Administrator  a  report 
summarizing  the  results  of  any  remedial 
actions  taken  and  actions  planned. 

(c)  To  make  the  leak  and/or 
remediation  determinations  in 
paragraphs  (b)(3),  (4),  and  (5)  of  this 
section,  the  owner  or  operator  must: 

(1) (i)  Assess  the  source  of  liquids  and 
amounts  of  liquids  by  source, 

(ii)  Conduct  a  fingerprint,  hazardous 
constituent,  or  other  analyses  of  the 
liquids  in  the  leak  detection  system  to 
identify  the  source  of  liquids  and 
possible  location  of  any  leaks,  and  the 
hazard  and  mobility  of  the  liquid;  and 

(iii)  Assess  the  seriousness  of  any 
leaks  in  terms  of  potential  for  escaping 
into  the  environment;  or 

(2)  Document  why  such  assessments 
are  not  needed. 

16.  Section  264.310  is  amended  by 
redesignating  paragraphs  (b)(3),  (4),  and 

(5)  as  paragraphs  (b)(4),  (5),  and  (6) 
respectively,  and  by  adding  a  new 
paragraph  (b)(3)  to  read  as  follows: 

§  264.310  Closure  and  post-closure  care. 
***** 

(b)  *  *  * 

(3)  Maintain  and  monitor  the  leak 
detection  system  in  accordance  with 
§S  264.301(c)(3)(iv)  and  (4)  and 
264.303(c),  and  comply  with  all  other 
applicable  leak  detection  system 
requirements  of  this  part; 
***** 

PART  265— INTERIM  STATUS 
STANDARDS  FOR  OWNERS  AND 
OPERATORS  OF  HAZARDOUS  WASTE 
TREATMENT,  STORAGE,  AND 
DISPOSAL  FACILITIES 

1.  The  authority  citation  for  Part  265  is 
revised  to  read  as  follows: 

Authority:  42  U.S.C.  6905, 6912(a),  6924, 
6925, 6935,  and  6936. 

2.  Section  265.15  is  amended  by 
revising  paragraph  (b)(4)  to  read  as 
follows: 

§  265.15  General  Inspection  requirements. 
***** 

(b)  *  *  * 


'  (4)  The  frequency  of  inspection  may 
vary  for  the  items  on  the  schedule. 
However,  it  should  be  based  on  the  rate 
of  deterioration  of  the  equipment  and 
the  probability  of  an  environmental  or 
human  health  incident  if  the 
deterioration,  malfunction,  or  any 
operator  error  goes  undetected  between 
inspections.  Areas  subject  to  spills,  such 
as  loading  and  unloading  areas,  must  be 
inspected  daily  when  in  use.  At  a 
minimum,  the  inspection  schedule  must 
include  the  items  and  frequencies  called 
for  in  S  9  265.174, 265.193, 265.195, 

265.226,  265.260,  265.278,  265.304,  265.347, 
265.377,  265.403,  265.1033,  265.1052, 
265.1053,  and  265.1058,  where 
applicable. 

***** 

3.  Subpart  B  is  amended  by  adding 
I  265.19  to  read  as  follows: 

9  265.19  Construction  quality  assurance 
program. 

(a)  CQA  program.  (1)  A  construction 
quality  assurance  (CQA)  program  is 
required  for  all  surface  impoundment, 
waste  pile,  and  landfill  xmits  that  are 
required  to  comply  with  §§  265.221(a), 
265.254,  and  265.301(a).  The  program 
must  ensure  that  the  constructed  unit 
meets  or  exceeds  all  design  criteria  and 
specifications  in  the  permit.  The 
program  must  be  developed  and 
implemented  under  the  direction  of  a 
CQA  officer  who  is  a  registered 
professional  engineer. 

(2)  The  CQA  program  must  address 
the  following  physical  components, 
where  applicable: 

(i)  Foimdations; 

(ii)  Dikes; 

(iii)  Low-permeability  soil  liners; 

(iv)  Geomembranes  (flexible 
membrane  liners); 

(v)  Leachate  collection  and  removal 
systems  and  leak  detection  systems;  and 

(vi)  Final  cover  systems. 

(b)  Written  C(^  plan.  Before 
construction  begins  on  a  unit  subject  to 
the  CQA  program  under  paragraph  (a)  of 
this  section,  ^e  owner  or  operator  must 
develop  a  written  CQA  plan.  The  plan 
must  identify  steps  that  will  be  used  to 
monitor  and  document  the  quality  of 
materials  and  the  condition  and  manner 
of  their  installation.  The  CQA  plan  must 
include: 

(1)  Identification  of  applicable  units, 
and  a  description  of  how  they  will  be 
constructed. 

(2)  Identification  of  key  personnel  in 
the  development  and  implementation  of 
the  CQA  plan,  and  CQA  officer 
qualifications. 

(3)  A  description  of  inspection  and 
sampling  activities  for  all  unit 
components  identified  in  paragraph 
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(a)(2)  of  this  section,  induding 
observations  and  tests  dnt  Will  be  used 
before,  during,  and  after  constnictioD  to 
ensare  that  the  construction  raateiiaia 
and  the  installed  unit  components  meet 
the  design  specifications.  The 
description  must  coven  Sampling  size 
and  locations;  frequency  of  testing:  data 
evaluation  procedures;  acceptance  and 
rejection  criteria  for  construction 
materials;  plans  for  implementing 
corrective  measures:  ami  data  or  other 
iafarmation  to  be  recorded  and  retained 
in  the  operating  record  under  (  265.73. 

(c)  extent*  ^ program.  (1)  The  GQA 
program  must  incl^lde  observations, 
inspections,  tests,  and  measurements 
sufficient  to  ensure: 

(1)  Structural  stability  and  integrity  of 
all  components  of  the  unit  identified  in 
paragraph  ta)(2)  of  this  section; 

(ii)  Proper  construction  of  ail 
components  of  the  liners,  leachate 
collection  and  removal  system,  leak 
detection  system,  and  final  cover 
system,  according  to  permit 
specifications  and  good  engineering 
practices,  and  proper  installation  of  all 
components  (eg,,  pipes)  according  to 
design  specifications; 

(iiij  Conformity  of  all  materials  used 
with  design  and  other  material 
specifications  imder  SS  264.221, 264.251, 
and  264.301  of  this  chapter. 

(2)  The  CQA  program  shall  include 
test  fills  for  compacted  soil  liners,  using 
the  same  compaction  methods  as  in  the 
full-scale  unit,  to  ensure  that  the  liners 
are  constructed  to  meet  the  hydraulic 
conductivity  requirements  of 

§§  264.221fclli  I,  264.251(c)(1),  and 
264.301(c)n  j  of  this  chapter  in  the  field. 
Compliance  with  the  hydraulic 
conduenviTy  t^uirements  must  be 
verified  by  u«in«  in-situ  testing  on  the 
constructed  lest  fill.  The  test  fill 
requirement  is  waived  where  data  are 
sufficient  to  sftow  that  a  constructed  soil 
liner  meets  the  hydraulic  conductivity 
requirements  of  i  5  264.221(cXl), 
264.254(c}(' »  and  2b4.301(cKl)  of  this 
chapter  in  the  field. 

(d)  Cenipootion.  Ute  owner  or 
operator  of  amis  subiect  to  {  265.19 
must  submit  to  the  Regional 
Administrator  hv  certified  mail  or  hand 
defivery,  at  leas*  30  days  prior  to 
receiving  waste,  a  certification  signed 
by  the  CQA  officer  that  the  CQA  plan 
has  been  succeHstully  carried  out  and 
that  the  uno  uh-**is  the  requirements  of 
§  §  265.2211  a  I  ^05  254,  or  265.301(a).  The 
owner  or  tHterainr  may  receive  waste  in 
the  unit  after  30  days  from  the  Regional 
Administrator's  receipt  of  the  CQA 
certification  unless  the  Regional 
Administrator  detemtaes  in  writing  that 
the  construction  is  not  acceptable,  or 
rends  the  review  period  fo  a 


maxniram  of  90  more  days,  or  seeks 
additional  information  from  the  owner 
or  operator  during  this  period. 
Documentation  supporting  the  CQA 
officer's  certification  must  be  famished 
to  the  Regional  Administrator  upon 
request 

4.  Section  265.73  is  amended  by 
revising  paragraph  (bX6)  to  read  as 
follows: 

S  265.73  Qpsrating  record. 
****-• 

(b)  *  *  * 

(6)  Momtoring.  testing,  or  analytical 
data,  and  corrective  action  where 
required  by  subpart  F  and  {§  265.19, 
265.90,  265.94,  265.191, 265.193,  265.195, 
265.222,  265,223,  265.226,  265.255,  265,259, 
265.260. 265.276,  265.278,  265.280(d)(1), 
265.302-265.304,  265.347,  265.377, 
26S.1034(c)-265.1034(f).  265.1035, 
265.1063(d)-264.1063(i),  and  265.1064. 

*  *  *  «  « 

5.  Section  265.221  is  amended  by 
revising  the  section  heading  and  by 
revising  parag^^dis  (a)  and  (c)  to  read 
as  fofkms: 

§  265.221  Design  and  operating 
requirements. 

(a)  The  owner  or  operator  of  each  new 
surface  impoundment  unit  on  which 
construction  commences  after  January 
29, 1992,  each  lateral  expansion  of  a 
surface  impoundment  unit  on  which 
construction  commences  after  July  29, 
1992,  and  each  replacement  of  an 
existing  surface  impoundment  unit  that 
is  to  commence  reuse  after  July  29, 1992 
must  install  two  or  more  liners  and  a 
leachate  collection  and  removal  system 
between  such  liners,  and  operate  the 
leachate  collection  and  removal  system, 
in  accordance  witti  I  264,221(cJ,  u^ess 
exempted  imder  S  264.221(d),  (e),  or  (f). 
of  this  diapter.  “Construction 
commences"  is  as  defined  in  §  260.10  of 
this  chapter  under  “existing  facility.” 
***** 

(c)  The  owner  or  operator  of  any 
replacement  surface  impmindment  unit 
is  exempt  fi*om  paragraph  (a)  of  this 
section  if: 

(1)  The  existing  unit  was  constructed 
in  compliance  wuh  the  design  standards 
of  §  3004{oXl  )(A)(i)  and  (o)(5)  of  the 
Resource  Conservation  and  Recovery 
Act;  and 

(2)  There  is  no  reason  to  believe  that 
the  liner  is  not  functioning  as  designed. 

***** 

6.  Paragraphs  (a)  and  (b)  of  {  265.222 
are  transferred  to  §  265.221  and 
redesignated  as  paragraphs  (f)  and  (g), 
respectively. 

7.  Section  265.222,  is  amended  by 
revising,  the  section  heading  and  adding 


paragraphs  (a)  through  (c)  and  §  285.223 
is  added  to  read  as  follows: 

§  265.222  Action  leakage  rata. 

(a)  The  owner  or  operator  of  surface 
impoundment  units  subject  to 

§  265.221(a)  must  submit  a  proposed 
action  leakage  rate  to  the  Regional 
Administrator  when  submitting  the 
notice  required  under  §  265.221(b). 

Within  80  days  of  receipt  of  the 
notification,  Ae  Regional  Administrator 
will:  Establish  an  action  leakage  rate, 
either  as  prt^iosed  by  the  owner  or 
operator  or  modified  using  the  criteria  in 
Ais  section;  or  extend  the  review  period 
for  up  to  30  days.  If  no  action  is  taken  by 
Ae  Regional  Administrator  before  Ae 
original  60  or  extended  90  day  review 
periods,  Ae  action  leakage  rate  will  be 
approved  as  proposed  by  the  owner  or 
operator. 

(b)  The  Regional  Administrator  shall 
approve  an  action  leakage  rate  for 
surface  impoundment  units  subject  to 
§  265.221(a).  The  action  leakage  rate  is 
Ae  maximum  design  flow  rate  that  Ae 
leak  detection  system  (IDS)  can  remove 
wi  Aout  Ae  fluid  head  on  Ae  bottom 
liner  exceeding  1  foot.  The  action 
leakage  rate  must  include  an  adequate 
safety  margin  to  allow  for  uncertainties 
in  the  design  (e.g.,  slope,  hydraulic 
conductivity,  thickness  of  Aainage 
material),  construction,  operation,  and 
location  of  the  IDS,  waste  and  leachate 
characteristics,  likelihood  and  amounts 
of  oAer  sources  of  liquids  in  Ae  IDS, 
and  proposed  response  actions  (e,g.,  Ae 
action  leakage  rate  must  consider 
decreases  in  the  flow  capacity  of  Ae 
aystem  over  time  resulting  from  siltation 
and  clogging,  rib  layover  and  creep  of 
synthetic  components  of  the  system, 
overburden  pressures,  etc.). 

(c)  To  determine  if  the  action  leakage 
rate  has  been  exceeded,  the  owner  or 
operator  must  convert  the  weekly  or 
monAly  flow  rate  from  the  monitoring 
data  obtained  under  §  265.226(b),  to  an 
average  daily  flow  rate  (gallons  per  acre 
per  day)  for  each  sump.  Unless  the 
Regional  Administrator  approves  a 
different  calculation,  the  average  daily 
flow  rate  for  each  sump  must  be 
calculated  weekly  during  Ae  active  life 
and  closure  period,  and  if  Ae  unit  closes 
in  accordance  wiA  §  265.228(a)(2), 
monthly  during  the  post-closure  care 
period  when  monAly  monitoring  is 
required  under  §  265.226(b). 

§265.222  RMpons*  actions. 

(a)  The  owner  or  operator  of  surface 
impoundment  units  subject  to 
§  265.221(a)  must  submit  a  response 
action  plan  to  Ae  Regional 
Administrator  when  submitting  the 
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proposed  action  leakage  rate  under 
§  265.222.  The  response  action  plan  must 
set  forth  the  actions  to  be  taken  if  the 
action  leakage  rate  has  been  exceeded. 
At  a  minimum,  the  response  action  plan 
must  describe  the  actions  specified  in 
paragraph  (b)  of  this  section. 

(b)  If  the  flow  rate  into  the  leak 
detection  system  exceeds  the  action 
leakage  rate  for  any  sump,  the  owner  or 
operator  must: 

(1)  Notify  the  Regional  Administrator 
in  writing  of  the  exceedence  within  7 
days  of  the  determination; 

(2)  Submit  a  preliminary  written 
assessment  to  the  Regional 
Administrator  within  14  days  of  the 
determination,  as  to  the  amount  of 
liquids,  likely  sources  of  liquids, 
possible  location,  size,  and  cause  of  any 
leaks,  and  short-term  actions  taken  and 
planned; 

(3)  Determine  to  the  extent  practicable 
the  location,  size,  and  cause  of  any  leak; 

(4)  Determine  whether  waste  receipt 
should  cease  or  be  curtailed,  whether 
any  waste  should  be  removed  from  the 
unit  for  inspection,  repairs,  or  controls, 
and  whether  or  not  the  unit  should  be 
closed; 

(5)  Determine  any  other  short-term 
and  longer-term  actions  to  be  taken  to 
mitigate  or  stop  any  leaks;  and 

(6)  Within  30  days  after  the 
notification  that  the  action  leakage  rate 
has  been  exceeded,  submit  to  the 
Regional  Administrator  the  results  of  the 
analyses  specified  in  paragraphs  (b)(3), 
(4),  and  (5)  of  this  section,  the  results  of 
actions  taken,  and  actions  planned. 
Monthly  thereafter,  as  long  as  the  flow 
rate  in  the  leak  detection  system 
exceeds  the  action  leakage  rate,  the 
owner  or  operator  must  submit  to  the 
Regional  Administrator  a  report 
summarizing  the  results  of  any  remedial 
actions  taken  and  actions  planned. 

(c)  To  make  the  leak  and/or 
remediation  determinations  in 
paragraphs  (b)(3),  (4),  and  (5)  of  this 
section,  the  owner  or  operator  must: 

(1) (i)  Assess  the  source  of  liquids  and 
amounts  of  liquids  by  source, 

(ii)  Conduct  a  fingerprint,  hazardous 
constituent,  or  other  analyses  of  the 
liquids  in  the  leak  detection  system  to 
identify  the  source  of  liquids  and 
possible  location  of  any  leaks,  and  the 
hazard  and  mobility  of  the  liquid;  and 

(iii)  Assess  the  seriousness  of  any 
leaks  in  terms  of  potential  for  escaping 
into  the  environment;  or 

(2)  Document  why  such  assessments 
are  not  needed. 

8.  Section  265.226  is  amended  by 
revising  the  section  heading  and  adding 
new  paragraph  (b)  to  read  as  follows: 


§  265.226  Monitoring  and  Inspaction. 

*  «  *  *  « 

(b)(1)  An  owner  or  operator  required 
to  have  a  leak  detection  system  under 
§  265.221(a)  must  record  the  amount  of 
liquids  removed  from  each  leak 
detection  system  sump  at  least  once 
each  week  during  the  active  life  and 
closure  period. 

(2)  After  the  final  cover  is  installed, 
the  amount  of  liquids  removed  fix>m 
each  leak  detection  system  sump  must 
be  recorded  at  least  monthly.  If  the 
liquid  level  in  the  sump  stays  below  the 
pump  operating  level  for  two 
consecutive  months,  the  amount  of 
liquids  in  the  sumps  must  be  recorded  at 
least  quarterly.  If  the  liquid  level  in  the 
sump  stays  below  the  pump  operating 
level  for  two  consecutive  quarters,  the 
amount  of  liquids  in  the  sumps  must  be 
recorded  at  least  semi-annually.  If  at 
any  time  during  the  post-closure  care 
period  the  pump  operating  level  is 
exceeded  at  units  on  quarterly  or  semi¬ 
annual  recording  schedules,  the  owner 
or  operator  must  return  to  monthly 
recording  of  amounts  of  liquids  removed 
from  each  sump  until  the  liquid  level 
again  stays  below  the  pump  operating 
level  for  two  consecutive  months. 

(3)  “Pump  operating  level”  is  a  liquid 
level  proposed  by  the  owner  or  operator 
and  approved  by  the  Regional 
Administrator  based  on  pump  activation 
level,  sump  dimensions,  and  level  that 
avoids  backup  into  the  drainage  layer 
and  minimizes  head  in  the  sump,  llie 
timing  for  submission  and  approval  of 
the  proposed  “pump  operating  level” 
will  be  in  accordance  with  §  265.222(a). 

9.  Section  265.228  is  amended  by 
redesignating  paragraphs  (b)(2)  and  (3) 
as  paragraphs  (b)(3)  and  (4) 
respectively,  and  by  adding  a  new 
paragraph  (b)(2)  to  read  as  follows: 

§  265.226  Closur*  and  post-closura  cara. 
******* 

(b)  *  *  * 

(2)  Maintain  and  monitor  the  leak 
detection  system  in  accordance  with 
§§  265.221(c)(2)(iv)  and  (3)  of  this 
chapter  and  265.226(b)  and  comply  with 
all  other  applicable  leak  detection 
system  requirements  of  this  part; 
******* 

10.  Section  265.254  is  revised, 
including  the  section  heading,  to  read  as 
follows: 

§  265.254  Daaign  and  operating 
requlrementa. 

The  owner  or  operator  of  each  new 
waste  pile  on  which  construction 
commences  after  January  29, 1992,  each 
lateral  expansion  of  a  waste  pile  unit  on 
which  construction  commences  after 
July  29, 1992,  and  each  such  replacement 


of  an  existing  waste  pile  unit  that  is  to 
conunence  reuse  after  July  29, 1992  must 
install  two  or  more  liners  and  a  leachate 
collection  and  removal  system  above 
and  between  such  liners,  and  operate 
the  leachate  collection  and  removal 
systems,  in  accordance  with 
§  264.251(c),  unless  exempted  under 
§  264.251(d),  (e),  or  (f),  of  this  chapter; 
and  must  comply  with  the  procedures  of 
§  265.221(b).  “Construction  commences” 
is  as  defined  in  §  260.10  of  this  chapter 
under  “existing  facility”. 

11.  New  §s  265.255, 265.259,  and 
265.260  are  added  to  read  as  follows: 

§  265.255  Action  loakago  ratM 

(a)  The  owner  or  operator  of  waste 
pile  units  subject  to  $  265.254  must 
submit  a  proposed  action  leakage  rate  to 
the  Regional  Administrator  when 
submitting  the  notice  required  under 

9  265.254.  Within  60  days  of  receipt  of 
the  notification,  the  Regional 
Administrator  will:  Establish  an  action 
leakage  rate,  either  as  proposed  by  the 
owner  or  operator  or  modified  using  the 
criteria  in  Uiis  section;  or  extend  the 
review  period  for  up  to  30  days.  If  no 
action  is  taken  by  the  Regional 
Administrator  before  the  original  60  or 
extended  90  day  review  periods,  the 
action  leakage  rate  will  be  approved  as 
proposed  by  the  owner  or  operator. 

(b)  The  Regional  Administrator  shall 
approve  an  action  leakage  rate  for 
surface  impoundment  units  subject  to 

9  265.254.  The  action  leakage  rate  is  the 
maximum  design  flow  rate  that  the  leak 
detection  system  (IDS)  can  remove 
without  the  fluid  head  on  the  bottom 
liner  exceeding  1  foot.  The  action 
leakage  rate  must  include  an  adequate 
safety  margin  to  allow  for  uncertainties 
in  the  design  (e.g.,  slope,  hydraulic 
conductivity,  thickness  of  drainage 
material),  construction,  operation,  and 
location  of  the  IDS,  waste  and  leachate 
characteristics,  likelihood  and  amounts 
of  other  sources  of  liquids  in  the  LDS, 
and  proposed  response  actions  (e.g.,  the 
action  leakage  rate  must  consider 
decreases  in  the  flow  capacity  of  the 
system  over  time  resulting  from  siltation 
and  clogging,  rib  layover  and  creep  of 
synthetic  components  of  the  system, 
overburden  pressures,  etc.). 

(c)  To  determine  if  the  action  leakage 
rate  has  been  exceeded,  the  owner  or 
operator  must  convert  the  weekly  flow 
rate  from  the  monitoring  data  obtained 
under  9  265.260,  to  an  average  daily  flow 
rate  (gallons  per  acre  per  day)  for  each 
sump.  Unless  the  Regional 
Administrator  approves  a  difierent 
calculation,  the  average  daily  flow  rate 
for  each  sump  must  be  calculated 
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weekly  during  the  acdve  Kfe  and  rdosure 
period. 

S26S.259  RMpenae 

(a)  The  owner  or  operator  of  waste 
pile  units  sebyect  lo  f  26S.2S4  must 
submit  a  responae  actaoo  plan  to  the 
Regional  Ac^nistrahv  when  subraittiag 
the  proposed  action  leakage  rate  under 

§  265.255.  The  response  action  {dan  must 
set  forth  the  actions  to  be  taken  if  tiie 
action  leakage  rate  haa  been  exceeded. 
At  a  minimum,  the  rea{>onse  action  plan 
must  describe  the  actions  specified  in 
paragraph  (b)  of  this  section. 

(b)  If  the  flow  rate  into  the  leak 
determination  system  exceeds  the 
action  leakage  rate  for  any  sump,  the 
owner  or  operator  must: 

(1)  Notify  titt  Regional  Administrator 
in  writing  ^  the  exceedence  witiiin  7 
days  of  ^  determinatioa; 

Subaoit  a  prelimifiary  written 
assessment  to  the  Regicmal 
Adminiitrator  within  14  days  43f  die 
determirration,  as  lo  the  amoimt  of 
liqtdda,  likely  somoes  of  liquids, 
possiUe  kx:ation.  size,  and  cause  of  any 
leaks,  and  short-term  actions  taken  end 
planned; 

(3)  Detenmne  to  die  extent  practicable 
the  location,  size,  and  cause  any  lectk; 

(4)  Determine  whether  waste  receipts 
should  cease  or  be  curtailed,  whedier 
any  waste  should  be  removed  fiom  the 
unit  for  in8{>ectiea,  repairs,  or  controls, 
and  whether  or  not  die  unit  shotdd  be 
closed; 

(5)  Defterraine  any  other  short-term 
and  longer-term  actions  to  be  taken  to 
mitigate  or  stop  any  leaks;  and 

(6)  Within  30  days  after  the 
notification  that  dw  action  leakage  rate 
has  been  exceeded.  atdnnH  to  the 
Regional  Administrator  the  residts  of  die 
analyses  specified  in  paragra{^8  {b)f3), 
(4),  and  (5)  of  this  section,  the  results  of 
actions  taken,  and  actions  planned. 
Mondily  thereafter,  as  long  as  the  flow 
rate  in  the  leak  detection  system 
exceeds  die  action  lericage  rate,  the 
owner  or  operator  must  submit  to  die 
Regional  Administititor  a  report 
sumraariring  the  testilts  of  any  remedial 
actions  taken  and  actions  planned. 

(c)  To  make  the  leak  and/or 
remediation  determinations  in 
par^aphs  (bKT),  14),  and  (5)  of  diis 
section,  the  owner  or  <^>erator  must: 

(iKi)  Assess  the  source  of  liqtdds  and 
amounts  cf  liquids  by  source, 

(ii)  Condnct  a  fingerprint,  hazardous 
constituent,  or  other  analyses  of  the 
liquids  in  the  leak  detection  83rstem  to 
identify  the  source  of  Hqrnds  and 
{lossiMe  location  of  any  leaks,  and  die 
hazard  and  mobility  of  the  liquid;  and 


(iii)  Assess  the  seriousness  of  any 
le^s  in  terms  of  potential  for  escaping 
into  die  environment;  or 

[2)  Document  why  audi  assessments 
are  not  needed. 

$265,260  liswitsriwg  and  ingpsctioit 

An  owner  or  operator  required  to 
have  a  leak  detection  system  tsnder 
$  265.254  must  record  the  amoiuit  of 
liquids  r«noved  from  eadi  leak 
detection  system  sump  at  least  once 
each  week  during  the  active  life  and 
closure  period. 

12.  Section  265.301  is  amended  by 
revising  the  section  heading  and  by 
revising  paragraphs  (a)  and  (c)  to  reed 
as  follows: 

$265,201  Design  and  operating 
requirainents. 

(a)  The  onmer  or  opera  tor  of  each  now 
landfill  unit  on  whidi  cfflistiuotioa 
commences  after  January  26. 1662,  each 
lateral  expansioB  oi  a  landfill  unit  on 
which  oonstructton  commences  after 
July  29, 1882.  and  each  repfocemeiit  of 
an  existing  landfiH  mut  that  is  to 
commrace  reuse  after  July  28. 1882  must 
install  two  or  more  liners  aad  a  leachate 
collection  and  removal  system  above 
and  between  such  liners,  and  ofierate 
the  leachate  collection  and  removal 
systems,  in  aoconhmoe  with 
$  264.301{d].  (ej,  or  (f).  of  this  chapter. 
“Coastroction  commences"  is  as  defined 
in  $  260.10  of  this  chapter  under 
"existing  facility". 


(c)  Hie  owner  or  operator  of  any 
re^acemexri  landM  unit  is  exem{>t  from 
paragraph  (a)  of  this  secticm  if: 

(1)  The  existing  unit  was  constructed 
in  compliance  witii  the  design  standards 
of  sectioa  3004(o)(l)(A)(i)  and  (o)(5)  of 
the  Resonroe  Conservation  and 
Recovery  Act;  and 

(2)  There  is  no  reason  to  believe  that 
the  liner  is  not  functioning  as  designed. 


13.  Paragraphs  fa),  fb).  (c).  and  fd)  of 
$  265.302  are  transferred  to  $  265.301 
and  redesignated  as  paragraphs  ff). 

(h),  and  (Q,  respectively. 

14.  Section  265.302,  is  amended  by 
revising  the  section  heading  and  adding 
paragraphs  (a)  through  (c)  and  new 

$  $  265.303 265.304  are  added  to  read 
as  fcdlows: 

$  265.302  Action  Isakags  rats. 

(a)  The  owner  or  operator  of  landfill 
units  subject  to  $  265.301(a)  must  submit 
a  proposed  action  leakage  rate  to  the  . 
Regional  Acfaninistralor  when  sulnnitticg 
the  notice  required  under  $  265.30irb). 
Within  60  days  of  receipt  of  file 
notification,  tiie  Regional  Administrator 
will:  Establish  an  action  leakage  rate. 


either  as  proposed  by  the  owner  or 
operator  or  modified  using  the  criteria  in 
this  section;  or  extend  the  review  period 
for  up  to  30  days.  If  no  action  is  t^en  by 
the  R^onal  Administrator  before  the 
original  60  or  extended  00  day  review 
periods,  the  action  leakage  rate  will  be 
approved  as  proposed  by  the  owner  or 
operator. 

(b)  The  Regional  Administrator  dull 
approve  an  action  leakage  rate  for 
surface  impoundment  imits  subject  to 
$  265.301(a).  The  action  leakage  rate  Is 
the  maximum  design  flow  rate  that  the 
leak  detection  system  (LDS)  can  remove 
without  the  fluid  head  on  the  bottom 
liner  exceeding  1  foot.  The  action 
leakage  rate  must  include  an  adequate 
safety  margin  to  allow  for  uncertainties 
in  tile  design  (e.g..  slope,  hydraulic 
conductivity,  thickness  of  drainage 
material),  construction,  operation,  and 
location  of  the  LDS,  waste  and  leachate 
characteristics,  likelihood  and  amounts 
of  other  sources  of  liquids  in  the  IDS, 
and  proposed  response  actions  (e.g..  the 
action  leakage  rate  must  consider 
decreases  in  tiie  flow  capacity  the 
system  over  time  resulting  from  siltation 
and  clogging,  rib  layover  emd  creep  of 
synthetic  components  of  the  system, 
oveiburden  pressures,  etc.). 

(c)  To  determine  if  the  action  leakage 
rate  has  been  exceeded,  the  owner  or 
operator  must  convert  the  weekly  or 
monthly  flow  rate  from  the  monitoring 
data  obtained  under  $  265.304  to  an 
average  dally  Bow  rate  (gallons  per  acre 
per  day)  fOT  each  sump.  Unless  tiie 
Regional  Administiator  approves  a 
difierent  calculation,  the  average  daily 
flow  rate  for  each  sump  naist  be 
calculated  weekly  during  the  active  life 
and  closure  period,  and  raonthljr  during 
the  {lost-closure  care  jieriod  when 
monthly  monitoring  is  required  tuider 

§  265.304(b). 

$  265.303  Response  actions. 

(a)  The  owner  or  operator  of  hmdfiU 
units  subject  to  $  285301(a)  must  subaut 
a  re8{>on8e  action  plan  to  t]^  Regional 
Administrator  when  submitting  tiie 
profiosed  action  leakage  rate  under 

$  265.302.  The  response  action  plan  must 
set  forth  tiie  actions  to  be  taken  if  the 
action  ledcage  rate  has  been  exceeded. 
At  a  minimum,  the  response  action  plan 
must  describe  the  actions  specified  in 
paragraph  (b)  of  this  section. 

(b)  If  the  flow  rate  into  the  leak 
detection  system  exceeds  the  action 
leakage  rate  for  any  sump,  the  owner  or 
o{>erator  must: 

(1)  Notify  the  Ragional  Administrator 
in  writing  of  the  exceedence  within  7 
days  of  the  determination; 
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(2)  Submit  a  prriuninary  written 
assessment  to  the  Regional 
Administrator  within  14  days  of  the 
determination,  as  to  the  amount  of 
liquids,  likely  sources  of  liquids, 
possible  location,  size,  and  cause  of  any 
leaks,  and  short-term  actions  taken  and 
planned; 

(3)  Determine  to  the  extent  practicable 
the  location,  size,  and  cause  of  any  leak; 

(4)  Determine  whether  waste  receipt 
should  cease  or  be  curtailed,  whether 
any  waste  riiould  be  removed  from  the 
unit  for  inspection,  repairs,  or  controls, 
and  whether  or  not  the  unit  should  be 
closed; 

(5)  Determine  any  other  short-term 
and  longer-tmm  actions  to  be  taken  to 
mitigate  ot  stop  any  leaks;  and 

(6)  Within  30  days  after  the 
notihcation  that  the  action  leakage  rate 
has  been  exceeded,  submit  to  the 
Regional  Administrator  the  results  of  the 
analyses  specified  in  paragraphs  (b)(3), 
(4),  and  (5)  of  this  section,  the  results 
actions  taken,  and  actions  planned. 
Monthly  thereafter,  as  long  as  the  flow 
rate  in  the  leak  detection  system 
exceeds  the  action  leakage  rate,  the 
owner  or  operator  must  submit  to  the 
Regional  Administrator  a  report 
summarizing  the  results  of  any  remedial 
actions  taken  and  actions  planned. 

(c)  To  make  the  leak  and/or 
remediation  determinations  in 
paragraphs  (b)(3),  (4),  and  (5)  of  this 
section,  the  owner  or  operator  must: 

(1) (i)  Assess  the  source  of  liquids  and 
amounts  of  liquids  by  source. 

(ii)  Conduct  a  fingerinint.  hazardous 
constituent,  or  other  anal3r8es  of  the 
liquids  in  the  leak  detection  system  to 
identify  the  smirce  of  liquids  ami 
possible  location  of  any  leaks,  and  the 
hazard  and  mobility  of  the  liquid;  and 

(iii)  Assess  the  seriousness  of  any 
leaks  in  terms  of  potential  for  escaping 
into  the  environment;  or 

(2)  Document  why  such  assessments 
are  not  needed. 

§  26S.304  MonKortng  and  Inspection. 

(a)  An  owner  or  operator  required  to 
have  a  leak  detection  system  under 

§  265.301(8)  most  record  the  amount  of 
liquids  removed  hrom  each  leak 
detection  system  sump  at  least  once 
each  week  during  the  active  life  and 
closure  period. 

(b)  After  the  final  cover  is  installed, 
the  amount  of  bqaids  rmnoved  litHn 
each  leak  detection  system  sump  nmst 
be  recorded  at  least  monthly.  If  the 
liquid  level  in  the  sump  stays  below  the 
pump  operating  level  for  two 
consecutive  months,  the  amount  of 
liquids  in  the  sumps  must  be  recorded  at 
least  quarterly.  If  the  Hquid  level  in  the 
sump  stays  below  the  pump  operating 


level  for  two  consecutive  quarters,  the 
amount  Bqnids  in  the  sumps  must  be 
recorded  at  teast  seni-aimaally.  If  at 
any  time  during  die  post-closore  care 
period  the  pump  operating  level  is 
exceeded  at  units  on  quarterly  or  semi- 
annual  recording  schedules,  the  owner 
or  operator  must  return  to  monthly 
recordu^  of  amounts  of  liquids  removed 
from  eac^  smnp  mitil  the  liquid  level 
again  stays  below  die  pump  operating 
level  for  two  consecutive  months. 

(c)  "PiHiip  operadi^  level”  is  a  liquid 
level  proposed  1^  the  owner  or  operator 
and  approved  by  die  Re^onal 
Administrator  based  on  pump  activation 
level,  sump  dimmisions,  and  level  that 
avcnds  bci^up  into  die  drainage  layer 
and  minimizes  head  in  the  sump.  The 
timing  for  submission  and  approval  of 
the  proposed  “pump  operating  level” 
will  be  fo  accoidance  with  §  285.302(a). 

15.  Section  265.310  is  amended  by 
redesignating  paragraphs  (bK2),  (3),  and 
(4)  as  paragra|dis  (bK3),  (4),  and  (5), 
respectively,  and  by  addfoig  a  new 
paragraph  (bK2)  to  read  as  follows; 

§  265,310  desura  and  post-doaura  earn. 
***** 

(b)  ‘  * 

(2)  Maintain  and  monitor  the  leak 
detectitm  system  in  accmdance  with 
S§  264.301(c)(3)(iv)  and  (4)  of  this 
chapter  and  26&304(b),  and  comply  with 
all  othm’  apidicable  leak  detection 
system  requirements  of  this  part; 


PART  270— EPA  AOMtNtSTERED 
PERMIT  PROGRAMS:  THE 
HAZARDOUS  WASTE  PERMIT 
PROGRAM 

1.  The  authority  citation  for  part  270 
continues  to  read  as  follows: 

Authoiily:  42  U.&C  6905, 6912, 6824. 6825, 
6927,  6939,  and  6974. 

2.  Section  270.4  is  amended  by 
revising  paragraidi  (a)  to  read  as 
follows: 

§270,4  Effaetof  aparmit 

(a)  Comfdiance  widi  a  RCRA  permit 
duri^  its  term  omstitntes  compliance, 
for  purposes  of  enforcement,  with 
subiide  C  ^  RCRA  except  for  those 
requirements  xmt  included  in  the  permit 
which: 

(1)  Becenne  effective  by  statute; 

(2)  Are  pnmniigated  u^er  part  288  of 
this  chapter  restricting  the  placement  of 
hazankma  wastes  in  or  on  the  land:  or 

(3)  Are  prmnolgated  under  part  264  of 
this  chapter  regarding  leak  ddeetkm 
systems  for  new  and  replacmnent 
surface  impoundment,  waste  idle,  and 
landfill  units,  and  lateral  expansions  of 
surface  impoundment,  waste  pile,  and 


landfill  units.  The  leak  detection  system 
requirements  include  double  liners. 

CQA  programs,  monitoring,  action 
leakage  rates,  and  response  action 
plans,  and  will  be  implemented  throu^ 
the  procedures  of  §  270.42  Class  1* 
permit  modifications. 
***** 

(3)  Section  270.17  is  amended  by 
redesignating  paragraphs  (b)(2)  and  (3) 
as  (b)(6)  and  (7)  respectively;  revising 
paragra|di  (b);  introductory  text;  adding 
paragraphs  (b)(2)  through  (bK5);  and 
revising  paragraph  (c)  to  read  as 
follows: 

§  270.17  Specific  Part  B  informaSon 
requirements  for  surface  Impoundments. 
***** 

(b)  Detailed  plans  and  an  engineering 
report  describing  how  the  surface 
impoundment  is  designed  and  is  or  will 
be  constructed,  operated,  and 
maintained  to  meet  the  requiremmits  of 
§§  264.19,  284.221. 284.222,  and  264.223 
of  this  chapter,  addressing  the  following 
items: 

(1)  *  *  * 

(2)  The  double  linm*  and  leak 
(leachate)  detectimi,  collection,  and 
removal  system,  if  the  surface 
impoundfl^t  must  meet  the 
requironents  of  §  264.221(c)  of  this 
chapter.  If  an  exemption  fiom  die 
requirements  for  double  liners  and  a 
le^  detection,  collection,  and  removal 
system  or  alternative  design  is  sought  as 
provided  by  §  264.221(d),  (e),  or  (f)  of 
this  chapter,  submit  appropriate 
informatioo: 

(3)  If  the  leak  detection  system  is 
located  in  a  saturated  zone,  submit 
detailed  plans  and  an  engineering  report 
explaining  the  leak  detection  system 
design  and  operatimi,  and  the  location 
of  the  saturated  zone  in  relation  to  the 
leak  detection  system; 

(4)  The  construction  quality  assurance 
(CQA)  plan  if  requued  under  §  264.19  of 
this  copter; 

(5)  Proposed  action  leakage  rate,  with 
radoRale.  if  required  under  §  264J222  of 
this  chapter,  and  response  action  plan,  if 
required  under  §  264.223  of  this  chapter; 

***** 

(c)  A  description  of  how  each  surface 
impoundment,  induding  the  double  liner 
system,  leak  detection  system,  cover 
system,  and  aiqiurtenances  for  control 
of  overtopping,  will  be  inspected  in 
order  to  meet  the  requirements  of 

§  264.226(a),  (b).  and  (d)  of  this  chapter. 
This  infonnation  most  be  included  in  the 
inspection  j^n  sidimitted  under 
§  270.14(b)(5); 

***** 


I 
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4.  Section  270.18  is  amended  by 
revising  paragraphs  (c)  introductory 
text,  (cKl)  and  (d)  to  read  as  follows; 

§  270.18  Specific  Part  B  information  for 
waste  piles. 

*  *  «  *  * 

(c)  Detailed  plans  and  an  engineering 
report  describing  how  the  waste  pile  is 
designed  and  is  or  will  be  constructed, 
operated,  and  maintained  to  meet  the 
requirements  of  §  §  264.19,  264.251, 

264.252,  and  264.253  of  this  chapter, 
addressing  the  following  items: 

(l)(i)  The  liner  system  (except  for  an 
existing  portion  of  a  waste  pile],  if  the 
waste  pile  must  meet  the  requirements 
of  §  264.251(a]  of  this  chapter.  If  an 
exemption  from  the  requirement  for  a 
liner  is  sought  as  provided  by 
§  264.251(b)  of  this  chapter,  submit 
detailed  plans,  and  engineering  and 
hydrogeological  reports,  as  appropriate, 
describing  alternate  designs  and 
operating  practices  that  will,  in 
conjunction  with  location  aspects, 
prevent  the  migration  of  any  hazardous 
constituents  into  the  ground  water  or 
surface  water  at  any  future  time; 

(ii]  The  double  liner  and  leak 
(leachate]  detection,  collection,  and 
removal  system,  if  the  waste  pile  must 
meet  the  requirements  of  §  264.251(c]  of 
this  chapter.  If  an  exemption  from  the 
requirements  for  double  liners  and  a 
leak  detection,  collection,  and  removal 
system  or  alternative  design  is  sought  as 
provided  by  §  264.251(d],  (e],  or  (f]  of 
this  chapter,  submit  appropriate 
information; 

(iii]  If  the  leak  detection  system  is 
located  in  a  saturated  zone,  submit 
detailed  plans  and  an  engineering  report 
explaining  the  leak  detection  system 
design  and  operation,  and  the  location 
of  the  saturated  zone  in  relation  to  the 
leak  detection  system; 

(iv]  The  construction  quality 
assurance  (CQA]  plan  if  required  under 
§  264.19  of  this  chapter, 

(v]  Proposed  action  leakage  rate,  with 
rationale,  if  required  under  S  264.252  of 
this  chapter,  and  response  action  plan,  if 
required  under  §  264.253  of  this  chapter; 
***** 

(d]  A  description  of  how  each  waste 
pile,  including  the  double  liner  system, 
leachate  collection  and  removal  system, 
leak  detection  system,  cover  system, 
and  appurtenances  for  control  of  run-on 
and  run-off,  will  be  inspected  in  order  to 
meet  the  requirements  of  §  264.254(a], 
(b],  and  (c]  of  this  chapter.  This 
information  must  be  included  in  the 
inspection  plan  submitted  under 
§  270.14(b](5]; 


5.  Section  270.21  is  amended  by 
revising  paragraphs  (b]  introductory 
text,  (b](l]  and  (c]  to  read  as  follows: 

§  270.21  Specific  Part  B  information 
requirements  for  landfills. 
***** 

(b]  Detailed  plans  and  an  engineering 
report  describing  how  the  landfill  is 
designed  and  is  or  will  be  constructed, 
operated,  and  maintained  to  meet  the 
requirements  of  §  §  264.19,  264.301, 

264.302,  and  264.303  of  this  chapter, 
addressing  the  following  items; 

(l](i]  The  liner  system  (except  for  an 
existing  portion  of  a  landfill],  if  the 
landfill  must  meet  the  requirements  of 
§  264.301  (a]  of  this  chapter.  If  an 
exemption  from  the  requirement  for  a 
liner  is  sought  as  provided  by 
§  264.301(b]  of  this  chapter,  submit 
detailed  plans,  and  engineering  and 
hydrogeological  reports,  as  appropriate, 
describing  alternate  designs  and 
operating  practices  that  will,  in 
conjunction  with  location  aspects, 
prevent  the  migration  of  any  hazardous 
constituents  into  the  ground  water  or 
surface  water  at  any  future  time; 

(ii]  The  double  liner  and  leak 
(leachate]  detection,  collection,  and 
removal  system,  if  the  landfill  must  meet 
the  requirements  of  §  264.301(c]  of  this 
chapter.  If  an  exemption  from  the 
requirements  for  double  liners  and  a 
leak  detection,  collection,  and  removal 
system  or  alternative  design  is  sought  as 
provided  by  S  264.301(d],  (e],  or  (f]  of 
this  chapter,  submit  appropriate 
information; 

(iii]  If  the  leak  detection  system  is 
located  in  a  saturated  zone,  submit 
detailed  plans  and  an  engineering  report 
explaining  the  leak  detection  system 
design  and  operation,  and  the  location 
of  the  saturated  zone  in  relation  to  the 
leak  detection  system; 

(iv]  The  construction  quality 
assurance  (CQA]  plan  if  required  under 
§  264.19  of  this  chapter, 

(v]  Proposed  action  leakage  rate,  with 
rationale,  if  required  under  §  264.302  of 
this  chapter,  and  response  action  plan,  if 
required  under  §  264.303  of  this  chapter; 
***** 

(c]  A  description  of  how  each  landHll, 
including  the  double  liner  system, 
leachate  collection  and  removal  system, 
leak  detection  system,  cover  system, 
and  appurtenances  for  control  of  run-on 
and  run-off,  will  be  inspected  in  order  to 
meet  the  requirements  of  §  264.303(a], 
(b],  and  (c]  of  this  chapter.  This 
information  must  be  included  in  the 
inspection  plan  submitted  under 
§  270.14(b](5]: 


6.  Section  270.42  is  amended  by 
adding  the  following  to  Appendix  I: 

§  270.42  Permit  modification  at  the 
request  of  the  permittee. 


Appendix  I  To  §  270.42. — Classification  of 
Permit  Modification 


Modification 


7.  Construction  quality  assurance 
plan; 

a.  Changes  that  the  CQA  officer 

certifies-  in  the  operating 
record  will  provide  equivalent 
or  better  certainty  that  the 
unit  components  meet  the 
design  specifications . 

b.  Other  changes . 


H.  *  *  * 

6.  Modifications  of  unconstructed 

units  to  comply  with 
§S  264.221(c),  264.222,  264.223, 
and  264.226(d) . 

7.  Changes  in  response  action 
plan: 

a.  Increase  in  action  leakage 

rate . 

b.  Change  in  a  specif.c  response 

reducing  its  frequency  or  ef¬ 
fectiveness  . 

c.  Other  changes . 


).*** 

7.  Modifications  of  unconstructed 

units  to  comply  with 
§§  264.2Sl(c).  264.252,  264.253, 
264.254(c),  264.301(c),  264.302, 
264.303(c).  and  264.304 . 

8.  Changes  in  response  action 
plan: 

a.  Increase  in  action  leakage 

rate . 

b.  Change  in  a  specific  response 

reducing  its  frequency  or  ef¬ 
fectiveness  . 

c.  Other  changes . 


PART  271— REQUIREMENTS  FOR 
AUTHORIZATION  OF  STATE 
HAZARDOUS  WASTE  PROGRAMS 

1.  The  authority  citation  for  part  271 
continues  to  read  as  follows: 

Authority:  42  U.S.C.  6905,  6912(a).  and  6926. 

2.  Section  271.1(j]  is  amended  by 
adding  the  following  entry  to  Table  1  in 
chronological  order  by  date  of 
publication: 

S  271.1  Purpose  and  scops. 


I 
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Table  1.  Regulations  Implementing 
THE  Hazardous  and  Soud  Waste 
Amendments  of  1984 


Promulga¬ 
tion  date 

Title  of 
regulation 

Federal 

Register 

reference 

Effective 

date 

• 

• 

January 

Liners  and 

57FR  [Insert 

Jtriy  29. 

29.1992. 

Leak 

Detection 

for 

Hazard¬ 

ous 

Waste 
Land 
Disposal 
Urrits  *. 

Federal 

Register 

Page 

Numbers!.. 

1992 

*  The  following  portions  of  this  rule  are  not  HSWA 
regulations:  264.19  and  265.19  for  final  covers 
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